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CALIFORNIA STRAWBERRY COMMISSION

PEST MANAGEMENT EVALUATION
For
Strawberries in California

California produces 80% of fresh market strawberries. These strawberries are grown on
roughly 23,000 acres per year and have an estimated annual value of 580 million dollars. For most
of this century, the strawberry industry has relied on both chemical treatments and cultural practices
to treat soil bome diseases, insects and weeds so that these pests would not significantly impact the
fruit yield and/or quality. One of the tools that the industry has heavily relied upon is methyl
bromide, a broad-spectrum soil fumigant, applied in combination with chloropicrin.

Methyl bromide has properties that have been identified as being problematic to both the
environment and public health and it will therefore be phased out by the year 2001, There are no
broad-spectrum soil fumigant options currently available to the strawberry industry that are ready
for widespread use and will fully replace the control provided by methyl bromide. The continued
economic success of the strawberry industry in California will be based, in part, on the industry’s
ability to develop a pest management program that balances cultural and biological control practices
with chemical treatment.

This document discusses the current pest management program used by the strawberry
industry, including cultural practices, biological control and chemical treatments. It also discusses
potential reduced risk pest management practices that may help the industry address the impending
challenges from the loss of the industry’s key pest control tool, methyl bromide.



CALIFORNIA STRAWBERRY COMMISSION

PEST MANAGEMENT EVALUATION
For

An Evaluation of Soil-Borne Pest Management for Strawberries in California in the
Absence of Methyl Bromide

L  INTRODUCTION:

California is first in strawberry production in the United States, producing 80% of fresh
market strawberries, These strawberries are grown on roughly 24,000 acres per year and have an
estimated annual value of approximately 580 million dollars. The continued economic success of
the strawberry industry in California will be based, in part, on the industry’s ability to develop a pest
management program that balances cultural and biological control practices with chemical treatment.

For most of this century, the strawberry industry has relied on both chemical treatments and
cultural practices to treat soil borne diseases, insects and weeds so that these pests would not
significantly impact the fruit yield and/or quality. In recent decades, one of the tools that the
industry has heavily relied upon is methy! bromide, a broad-spectrum soil fumigant, applied in
combination with chloropicrin. The mixture of these two fumigants has proven highly effective due
to the unique ability of methyl bromide to penetrate the soil and “find” adverse soil-borne pests as
well as the higher fungal toxicity of chloropicrin. Pre-plant applications control many soil borne
diseases, including most agronomically important diseases, prevents weed germination, and kills
arthropods that may be present in the soil. In addition, methyl bromide is used as a pre-plant soil
fumigant in both the nursery and the field as a means of protecting the strawberry stock from
infection and infestation.

Though methyl bromide is an effective pest management tcol that currently is crucial to the
agronomic practices of California’s strawberry industry, the compound has properties that have been
identified as being problematic to both the environment and public health. Methyl bromide has been
identified as having the potential to deplete the Earth’s ozone layer, and has become highly regulated
and is being phased-out. Domestic production of methyl bromide has been frozen at 1991 levels and
the importation and production of methyl bromide will cease by the year 2001. There are no broad-
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spectrum soil fumigant options currently available to the strawberry industry that are ready for
widespread use and will fully replace the control provided by methyl bromide.

The use of methyl bromide as a key pest management tool has resulted in relative economic
stability for the California strawberry industry for many years. With the impending loss of methyl
bromide as a pest management tool, the strawberry industry faces the challenge of developing a
sound, multi-faceted, reduced-risk approach to integrated pest management that will provide viable
biological controls, cultural practices and chemical tools for disease, insect and weed control.

IL. SUMMARY OF INFORMATION REGARDING PEST COMPLEXES:

Hectarage of production strawberries in California has increased by over 78% from 5,666
hectares in 1985 to 10,117 hectares in 1996. Strawberry production in California occurs primarily
along the central and southern coast, with a small amount in iniand areas. These areas can be
divided into five different growing regions: Central Coast, Santa Maria Valley, Oxnard Plain, South
Coast and the San Joaquin Valley, Although each of these regions has unique growing conditions
(e.g.: weather, soil conditions), growers face many of the same pest problems.

The table entitled Pest Management Evaluation Guide (Appendix 1) summarizes the crucial
pests impacting California’s strawberry industry and the cultural, biological and chemical methods
that are available for managing these pests. The relative efficacy and economic viability of these
methods are summarized in the table and detailed in the following sections of this document.
Appendix 2 encloses a copy of the 1996 Pest Management Survey Database for strawberries in
California. This Database was developed jointly by the UC Statewide IPM Project and the
Department of Pesticide Regulation.

DISEASES. Diseases are potentially serious economic probiems in all strawberry growing
areas within the state of California. The impact of the disease depends on regional weather and soil
conditions, quality of planting materials, and cultural practices. Coastal areas and nurseries tend to
have cool, damp conditions that are favorable for disease development. Plant diseases involve
complex interactions of causal agents, host plant and environmental factors. The use of good
cultural practices, certified transplants, and soil fumigation has allowed the strawberry grower to
minimize the impact of plant diseases.
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Diseases are generally identified by the part of the plant that is infected. The most
agronomically important diseases are listed below. Complete descriptions of each disease are
enclosed in Appendix 3. These descriptions are summaries of these pests and their management that
have been developed by the UC Statewide Integrated Pest Management Project.

Fruit Disease: Anthracnose
Botrytis Fruit Rot (Gray Mold)
Rhizopus Rot (Leak)
Mucor Fruit Rot
Leather Rot
Powdery Mildew

Foliar/Crown Disease: Angular Leaf Spot
Anthracnose
Common Leaf Spot
Powdery Mildew
Leather Rot

Root/Crown Disease: Anthracnose
Phytophthora Root and Crown Rot,
including Red Stele Root Rot
Verticillium Wilt
. Black Root Rot
The use of good cultural practices is critical in the management of disease. These practices
include field selection, raised beds, the use of certified stock, use of resistant cultivars, use of drip
irrigation, the removal and destruction of dead leaves and fruit from strawberry plants, the use of
plastic mulches to prevent berry-soil contact, good sanitation methods during harvest, packing,
transport and storage, and crop rotation with a non susceptible crop.

Research related to soil solarization and hot water treatments is underway. Solarization is
a technique in which heat generated by solar radiation on clear plastic covered moist soil kills soil-
bome pathogens, nematodes, and weed seeds in the upper 2 to 6 inches of the soil. The technique
appears to have more potential in central valley growing areas where solar radiation is highest and
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the relatively long crop-free period required for solarization is consistent with the region’s cultural
schedules. Solarization may also be useful in other inland locations, but along the coast clouds, fog,
or wind prevent adequate solar heating of the soil. Because solarization generated heat only
penetrates 2-6" deep, it may need to be combined with other control methods, such as fumigation
of the deeper soil profile. The effectiveness of fumigants, such as methyl isothiocyanate (whether
generated from the use of Vapam, or from crop residues), may be increased when used in
combination with soil solarization.

Hot water dipping of bare-root strawberry plants in nurseries can reduce nematodes and some
diseases. This method, however, cannot be used for transplants intended for fruit production in
fields because plant vigor is reduced substantially by the hot water treatment.

Chemical treatment begins with a pre-plant fumigation of the soil with methyl bromide and
chloropicrin to reduce the innoculum of potentially serious strawberry diseases. This pre-plant
fumigation also significantly increases yields and quality by impacting plant pathogens of unknown
identity. Virticillium wilt and Phytophthora root rot are usually not problems in fields that have been
fumigated properly. Pre-plant fumigation plays an important role in managing anthracnose and
common leaf spot. Fumigation, however, does not kill all pathogen populations, so théy will
increase to levels sufficient to cause damage if pre-plant soil treatment is not repeated on a regular
basis. Fungicides, such as benomyl, iprodione and vinclozolin to control above ground diseases
(e.g.: anthracnose, powdery mildew, botrytis fruit rot), must be applied before infection occurs or
when the disease just begins to develop. Resistance problems are a major concern when it comes
to fungicides, so applications of these types of products are made when conditions indicate that
control action is needed. Different types of products are usually applied when repeat applications
are needed, to avoid resistance development.

INSECTS AND MITES. A variety of insect and mite pests occur in California strawberries,
some are beneficial predators or parasites of insect pests, but others are destructive and can cause
yield decreases and/or fruit grade reductions. The importance of mite and insect pests depends on
the location, harvest season, market destination of the crop, and whether strawberry plants are held
over for a second year of production. Insects and mites usually are damaging when their feeding
kills plants or reduces the supply of nutrients available for fruit production. In some cases fruit
quality is reduced by diminished size, contamination, scarring, or growth distortion. Insects
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identified as pests of concern for the strawberry industry in California are listed below. Complete
descriptions of each of these pests are found in Appendix 4 which is comprised of summaries
developed by the UC Statewide Integrated Pest Management Project.

Aphids Garden Tortrix

Beet Armyworm Lygus Bugs

Cabbage Looper Root Weevils

Corn Earworm Saltmarsh Caterpillar
Cutworms Twospotted Spider Mite
Cyclamen Mite Western Flower Thrips
European Earwig Whiteflies

Garden Symphylan

Many insects and mites found in strawberry fields are beneficial predators or parasites that
help suppress the pest populations. Predatory mites and parasitic wasps tend to attack only a single
pest or a few types of pests, but can play an important role in keeping those pests under control.
When pesticide applications are needed, products that are least harmful to the predatory insects are
selected whenever possible.

- Cultural practices are critical in controlling the insect population within a field. Many insects
are attracted to weeds or debris, therefore, removal is necessary. Other cultural practices include
field selection, avoiding second year plantings, pre-plant hot water bath for infested stock, sorting
out contaminated berries. Recently, research on suction devices used to vacuum insects have been
tried on lygus bugs with some :mtccess; however, there is concern that vacuums may increase existing
problems with powdery mildew and gray mold. Solarization may be effective in controlling soil-
dwelling arthropods, although more research is needed.

WEEDS, Strawberries are highly susceptible to weed competition immediately after
planting when the plants are small and frequent watering provides ideal conditions for weed
germination. Most weeds invading strawberry fields are annuals. Effective weed management in
strawberries requires a combination of cultural practices, pre-plant soil fumigation, and additional
herbicide applications. Appendix 5 encloses the UC Statewide Integrated Pest Management
Project’s summary of “Integrated Weed Management” for strawberries. The University of
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California’s publication, “Integrated Pest Management for Strawberries”, also identifies and details
the most important weed pests of strawberries in the different growing regions in California. A
summary of their findings is as follows:

little mallow little mallow little matlow mallow barnyardgrass mallow
burclover burclover burclover sweet clover pigweed sweetclover
common chickweed shepherd’s filaree lambsquarter filaree
groundsel filaree purse lambsquarter purslane vetch

sowthistle chickweed pigweed sowthistle sowthistle
purslane burning nettle shepherd’s cudweed
chickweed purse horseweed
filaree hairy fleabane
burning nettle crabgrass
bluegrass shepherd’s

purse

It is critical to keep weeds from getting established and out competing the young strawberry
plants. Thorough hand weeding is labor intensive and expensive but is an alternative to chemical
treatment. Other cultural practices include field selection, crop rotation and the use of opaque
mulches, or IR selective films. Opaque polyethylene mulch greatly reduces weed growth in planting
beds, however, it delays fruit production and can burn fruit when temperatures are above 90°F.
Solarization is being researched as an alternative to pre-plant fumigation. It can be effective in areas
where strong sunlight and high dir temperature allow soil heating to a sufficient temperature to kill
weed seeds and shallow growing perennials, such as bermuda grass rhizomes and nutsedge tubers.

Chemical weed treatment typically consists of a broad spectrum pre-plant fumigation
containing methyl bromide. Even with pre-plant fumigation, windbiown seeds resulting in weeds
present a considerable problem to the strawberry grower. Herbicides , such as paraquat, DCPA,
and sethoxydmim may play a role in managing weeds within a field; however, to avoid phytotoxic
effects to the strawberry plants care must be taken in the application of such products.

NEMATODES. Damage from nematodes may result in plant stress and reductions in
yield. Plant parasitic nematodes are microscopic, unsegmented roundworms that may be found in
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the soil, as a parasite in roots, or aboveground on plant parts. The use of certified stock (produced
in fumigated fields) combined with pre-plant fumigation with methyl bromide has been the primary
management technique to date. The most common nematodes identified as pests in California
strawberry fields are detailed in the UC Pest Management Guidelines (Appendix 6). The most
common nematode pests are the following:

Foliar Nematode
Northern Root Knot Nematode.

~ Steps are taken by the strawberry industry to reduce the chance of nematode infestation.
These practices include selecting tolerant cultivars and certified nursery stock, by analyzing field
samples, and by taking steps to clean equipment to prevent the transfer of nematodes from an
infested field to a clean field. Other cultural practices include planting when conditions are
unfavorable for nematodes, crop rotation including fallow, and biological control.

Chemical treatment of nematodes begins with pre-plant soil fumigation with methyl bromide.
Pre-plant applications may also be made with metam sodium, although steps must be taken in the
application method to insure that this material get to the target organism. Oxamy! is registered for
use on root knot and lesion nematodes on nonbearing nursery stock only, although some incidence
of phytotoxicity has been reported for certain cultivars. 1,3-D (Telone II or Telone C35) has been
demonstrated to be very effective against nematodes, but is not typically used by growers in
California at this time due to severe restrictions related to the use of the products near urban areas
{e.g.: rate restrictions near town:vahips and buffer zones).

IIL PEST MANAGEMENT ACTIVITIES AND PRACTICES:

California’s strawberry industry relies on a combination of approaches to pest control.
Biological control, cultural practices, pre-plant fumigation and chemical treatments are each
components of the current pest management program. While cultural practices and biological
controls are important facets of the pest management program, these non-chemical practices alone
would not allow California growers to continue producing high quality fruit at a sufficient yield to
remain both competitive and economically viable. The industry has relied on pre-plant fumigation
with methyl bromide, in combination with chloropicrin, to control soil borne diseases, prevent weed
germination, and to kill arthropods present in the soil. This broad spectrum fumigant has been used
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in conjunction with cultural practices and biological control to provide a strong first defense in the
control of pests common to strawberries. After planting, growers continue to utilize biological
controls, such as natural predators, and cultural practices, such as field sanitation techniques to
minimize the need for chemical treatments. However, it is in large part the use of chemical
treatments, such as methyl bromide, that has resulted in relative economic stability for the California
strawberry industry.

PRE-PLANT FUMIGATION, Pre-plant fumigation with Methyl bromide, used in

combination with chloropicrin, is used throughout all of California’s growing regions on almost all
strawberry fields as well as in all nurseries during their propagation of planting strawberry stock.
No single synthetic chemical or non-chemical option or any combination of practices and procedures
has been found that can replace the efficacy of methyl bromide/chloropicrin broad-spectrum
applications. The methyl bromide/chloropicrin pre-plant fumigation combination has proven
efficacious for the following pests, as reported by the UCD Integrated Pest Management Program:

Arthropods: Root weevils, cutworms, strawberry rootworm, white
grubs, garden symphylan, ground mealybug.

Diseases: Soil borne fungi that cause verticillium wilt,
Phytophthora root and crown rots, anthracnose, black
root rot, charcoal rot, and other soil-borne pathogens
of unknown etiology that impact strawberry plant
yield and’quality.

Nematodes: Foliar nematode, Root-knot nematodes

Weeds: Seeds in all species except field bindweed, little
mallow, burclover, sweetclovers and filaree.

OTHER TREATMENTS. Treatments with fungicides, insecticides and herbicides are
applied to fields based on existing, increasing or potential pest pressures. Many diseases overwinter
in fields, which is why pre-plant treatment with methyl bromide is important to control disease
pressure. Appendix 1 is a table summarizing non-chemical and chemical treatments used by the
strawberry industry as taken from information available from the UC IPM Program, the DPR

California Strawberry Commission May 15, 1998 Page 13



Survey and input from Pest Control Advisors.

Diseases, such as anthracnose which develops under warm or cool moist conditions, and
Botrytis fruit rot (gray mold) which is prevalent in cool weather, can significantly reduce fruit yield.
Captan and Benomyl are most commonly used by growers as a preventative treatment to control the
outbreak of anthracnose. Repetitive treatments of vinclozolin, iprodiene, Captan or thiram are used
to treat Botyrtis fruit rot, a major fruit rot disease of California strawberries. Pest resistance to
fungicides is a common problem that must be faced by growers utilizing chemical. Growers
alternate chemicals, such as iprodione and vinclozolin with other products to minimize the potential
for pest resistance.

Damage to strawberry plants and fruits from insects can be significant to growers throughout
the state. Two-spotted spider mites and lygus bugs are two pests that can severely impact the quality
and yield of strawberries. Damage from two-spotted mites to strawberry plants is heaviest during
the first four months following planting and is seen as stippling, scarring and bronzing of the leaves
and calyx. Avermectin is very effective in controiling two-spotted mites, but is expensive and
requires multiple tratement. Other products registered for use, such as dicofol, febutatin oxide and
potash soap, all have disadvantages including pest resistance, variable efficacy and phytotoxicity -
under certain conditions. Pest resistance to dicofol has been seen, which makes growers reluctant
to use this product against two-spotted spider mites because it is one of the few products effective
against cyclamen mite, and they would prefer to use this tool when it is needed for that pest.

Lygus bugs are a serious pest in the central and south coast growing regions, damaging seeds
causing irregularly shaped stra\;berries. Lygus bugs are only susceptible to chemical treatments
during the first or second instars. Growers commonly apply naled, malathion and methomyl to
control young nymphs.

BIOLOGICAL CONTROLS. Biological Control is defined as the activity of any
organism (parasite, predator, pathogen, antagonist, or competitor) that keeps a pest or pathogen
population lower than it would otherwise exist. These organisms may be used to prevent infection
or as colonists of the infected tissues to arrest pest or disease development.

Natural Enemies. Natural enemies contribute to the control of many insect and mite pests
of strawberries.
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NATURAL ENEMIES OF STRAWBERRY PESTS IN CALIFORNIA

Pest

Biological Control Agent

Two-spotted spider mite

Predatory mites: Phytoseiulus persimilis, Galendromus (metaseiulus) occidentalis,
Amblyseiu (neoseilus) californicus; six-spotted thrips; spider mite destroyers;
minute pirate bugs; bigeyed bugs; lacewings, dusty wings, damsel bugs, predatory
midges

Lygus bug Parasitic wasps: Anaphes iole (A, ovijentatus), Lelophron uniformis; bigeyed bugs;
damsel bugs; minute pirate bugs; spiders

Cyclamen mite Predatory mites: Amblyseius (neoseilus) aurescnes, A. (N,) cucumeris, Galendromus
{Metaseilus) occidentalis; six-spotted thrips, minute pirate bugs

Aphids Parasitic wasps: Lysiphlebus testaceipes, Aphidius, Aphelinus, fungal disease:
Entomophthora; lacewings; bigeyed bugs; minute pirate bugs; dusty wings; damsel
bugs, lady beetles

Caterpillar pests Parasitic wasps: Trichogramma, Macrocentrus, Hyposoter, Copidosoma, damsel
bugs; bigeyed bugs; lacewings; minute pirate bugs; nuclear polyhedrosis virus

Whiteflies Parasitic wasps: Encarsia, bigeyed bugs; minute pirate bugs; lacewings

When evaluating needed pest control measures, the pest control adviser and the grower try
to maximize the benefits of biological controls whenever possible, turning to chemical treatments
when pest populations are no longer managed by biological controls or are expected to increase and
cause significant crop damage. When treatments are necessary, growers give consideration to the
beneficial insects and mites and select products carefully in an attempt to maintain as high a
poputation of these beneficial bjological control agents as possible.

CULTURAL CONTROLS. Good cultural practices, from field selection through handling
of harvested fruit are essential to all growers for maximum yield of high-quality California

strawbetries. Many cultural practices have a significant effect on pest control. The following is a
brief discussion of cultural practices common to most growers.

Field Selection. Deep, well-draining, sandy loam soils are best for strawberry
production. The field should be easy to grade and have good air drainage so that cold
air doesn’t settle on the field. An adequate supply of good-quality water should be
nearby. Soils are tested for salinity, and records of previous crops and herbicide use

are reviewed.
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Cultivar Selection. Strawberry cultivars are developed based on several factors
including desired day length, and vigor. Cultivars vary in their susceptibility to some
pests and abiotic disorders. Shifts in cultivar selection by growers has occurred in
recent years. Central coast strawberry producers have shifted from exclusively
summer-planting short-day cultivars (i.e. Tioga, Aiko, Tufts, Douglas and Pajaro) to
primarily fall-transplanting the day-neutral cultivar “Selva, During the 1980's
southern California strawberry producers shifted from later October or early
November cultivars to early October transplanting of “Chandler”, which was recently
replaced by “Camerosa”. The University of California’s publication, “Integrated Pest
Management for Strawberries” describes the characteristics of strawberry cultivars
commonly grown in California as follows.

Chandler short winter somewhat tender skin
summer
Douglas short winter early production, potential for albino fruit, soft
fruit in warm weather
Irvine neutral winter early production; more susceptible to mites if

vigor inadequate; more susceptible than short-
day plants to powdery mildew

Muir neutral winter more susceptible to mites if vigor inadequate;
summer more susceptible than short-day plants to
' powdery mildew
Oso Grande short winter albino fruit, splitting
Pejaro short summer long season; susceptible to rain damage
Parker short winter early production; susceptible to weather
damage
Seascape neutral winter more susceptible to mites if vigor inadequate;
summer more susceptible than short-day plants to
powdery mildew
Selva neutral winter more susceptible to mites if vigor inadequate;
summer more susceptible than short-day plants to
powdery mildew
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Sanitation. To help keep a field free of pathogens, soil-dwelling insects and weeds,
growers utilize the following sanitation practices in addition to soil fumigation:

0 use high-quality, certified pathogen-free transplants

o allow time between crops so that crowns from the previous strawberry crop
are completely decomposed

° work cleanest fields first rinsing equipment with plain (hot) water to remove
soil and plant debris before working another field,

° remove weeds from in and around the field before they produce seed

o ensure that manure or other organic amendments added to the field are

properly composted or sterilized.

Crop Rofation. Strawberry fields are sometimes rotated with a cover crop, such as
rye or barley, or with another cash crop, such as beans or broccoli, to reduce pest
populations and improve soil structure. In areas where land costs are high, such as
the south and central coast, planting non-cash cover crops are not economically
feasible. Cash-crop rotation needs time to be effective, and the crop rotated into the
field is often not as profitable as strawberries resulting in economic loss to the
grower. Growers are sometimes reluctant to rotate crops because the value of the
land is so high that a high value crop, like strawberries, is necessary to offset land
and farming costs, or because they do not possess sufficient land to rotate crops. In
addition, some soil-bomg pests can survive for years in the soil which could reduce
the success of a crop rotation program.

Cultural Practices and Ficld Preparation. Decisions related to various cultural

practices are made daily by growers. Decisions related to field selection, soil nutrient
supplements, and cultivars are made well in advance of planting. The growers design
planting beds to allow proper drainage and irrigation. Time is allowed from one crop
to another to allow any residues from previous treatment to decompose. Soil
supplements and nutrients are added to fields to prepare soil for planting and
sustaining crop. These are practices common to all growers. Clean tillage, raised
beds, plastic mulches and water management are all important aspects of a systems
approach practiced by California strawberry growers.
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SYSTEMS APPROACHES. The California strawberry industry currently practices a pest
management strategy that encompasses cultural, biological and chemical components, Cultural
practices, such as field selection and preparation, use of certified plant stock, good soil preparation,
bed design, field sanitation and crop rotation are critical components of the strawberry Industry’s
current and future pest management system. This system could reduce the need for conventional
pesticides and/or lead to reduced rates of chemical treatment in the field.

IV. REVIEW OF PEST MANAGEMENT OPTIONS BEING CONSIDERED THAT
MEET REDUCED-RISK OBJECTIVES:

Methyl bromide, a key component in California’s strawberry industry pest management
programs, has been determined to contribute to ozone depletion and will no longer be produced after
2001. As discussed in the previous sections, methyl bromide is a broad spectrum soil fumigant, and
no other chemical or non-chemical tool has been identified that will replace it fully. The strawberry
industry is currently researching new practices, both cultural and chemical, to identify effective
reduced-risk pest management programs that will be able to replace the industry’s use of methyl
bromide. California’s strawberry industry recognizes the need to become less reliant upon chemical
treatments and to develop sound practices that will enhance pest control with as little chemical
treatment as possible, yet maintaining fruit quality and yield. The industry’s goal is to develop a pest
management program that will encompass cultural, biological and chemical treatments to provide
growers with the safest possiblt': tools for continued economic success in the market. Due to the
potential adverse impacts of methyl bromide on the environment and public health, the adoption of
any pest management tool or program designed to substitute for the current reliance on methyl
bromide would result in significantly reduced-risk.

The California Strawberry Commission together with experts from the United Stated
Department of Agriculture, the University of California, and California’s Integrated Waste
Management Board have examined existing and new treatments that could reduce risks to workers,
growers, the general public, and the overall environmental . These reduced risk components of the
pest management system focus on cultural practices and application techniques. These components
are the focus of the accompanying Pest Management Alliance Work Plan.
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l. Soil Solarization - This technique involves covering moist soil with clear plastic and
allowing the solar radiation to heat the top 2 to 6 inches of soil to temperatures high enough
to kill soil-borne pathogens, nematodes and weed seeds. Solarization is seen as a potential
alternative to soil fumigation or as a supplement to fumigation thus allowing lower use rates
for fumigants. Solarization has the greatest potential for use in the central valley growing
areas, where solar radiation is highest; although there may also be a potential for use in
inland locations along the central coast where clouds, fog or winds do not prevent solar
radiation from adequately heating the soil. Additional research is needed to define the
conditions under which solarization will contribute to the pest management program and, if
proven to be consistently effective, to educate the grower community to the benefits of
solarization.

2. Crop Rotation - Crop rotation can be an effective method in suppression of disease and/or
pests to annual crops. Strawberry fields are rotated with a cover crop, such as rye, barley and
bell beans, or cash crops such as broccoli to enhance pest control and help improve soil
structure. Cover crops enhance the health of the soil and can help suppress disease, but
represent an economic loss to the grower. Crop rotation needs time to be developed into an
effective pest management tool. The crop rotated into the field is often not as profitable as
strawberries resulting in relative economic loss to the grower. Factors such as economic
impact, disease control, and pesticide label restrictions need to researched and optimal
parameters established in the development of this method of pest management.

3. Organic Amendments/Mulching. Organic amendments can be incorporated into the soil
to improve the quality of‘ the soil, and can be used on the soil surface to provide a barrier to
help keep fumigants from escaping. With the help and guidance of the expertise within the
California Integrated Waste Management Board, the California strawberry industry proposes
to investigate the impacts of utilizing organic amendments or mulches from various specific
waste streams established by the Board’s authority on pest control. This use of California’s
unique, statewide waste management to focus on possible reduced-risk alternates to
pesticides, is an innovative use of our state’s resources.
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4. Reduced-Risk Application Methods, With the assistance of our team members, several

alternate application technologies are being proposed to dramatically reduce the potential

harms from any future use of soil-borne pest controls. The following techniques are being

evaluated:

o Sub-Surface Drip Irrigation Systems. Potential exposures and fumigant releases
resuiting from direct injection of pesticides could be significantly reduced through
the use of sub-surface drip irrigation systems. The treatments being considered in
this reduced-risk alternate to existing delivery techniques are:

- Telone C35 EC. 1,3-D is almost as effective as methyl bromide as a broad-
spectrum fumigant. It is not, however, used by most California growers due
to restrictions associated with amounts allowed/township and buffer zones.
A new emulsifiable concentrate formulation, not currently registered for use
in California, when applied via sub-surface drip irrigation shows great
promise in the control of air emission and efficacy and may allow for future
use of this effective tool. Preliminary research in Texas has indicated that
applications of the EC formulation through drip irrigation effectively controls
air contamination reducing potential risk and exposure to applicators, growers
and the public. More research under California conditions is needed to
determine if this is a viable tool that could bridge the gap left by the loss of
methy! bromide, while new pest management practices are proven effective
and are n}ade available to the California strawberry industry.

- Biological Control Agents. Biological control agents are typically water
suspendable and application via sub-surface drip irrigation systems may be
a practical way to deliver these agents to the field. Research on biological
control agents is new and more will have to be known about the efficacy of
individual agents before field applications are made.

- Chloropicrin and Vapam. These traditional pesticides may also benefit
from solubilization in water and sub-surface drip irritation delivery systems..
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o] High-Barrier Films. These high barrier films which are essentially impermeable to
the crop protection chemicals being usedentrap the soil-applied fumigant until it
degrades, thereby reducing the emission from the fumigant, and may allow for
reduced application rates of the fumigants since the material is held longer in the soil.

o Chemical and Organic Barriers. These chemical or organic barriers are
supplements to plastic barriers and may be the pragmatic means to significantly
reduce the potential risks of soil applied products.

o Soil Conditions. Experimentation is underway to identify the optimal soil
conditions for reducing emissions and other potential hazards associated with
treatments of soil-borne pests.

o Application Rates. Research is 'being performed to enhance the industry’s
understanding of the minimal rates needed for agronomic efficacy.

Y. PESTMANAGEMENT CHALLENGES:

The California strawberry industry has achieved relative economic stability in recent years,
with an estimated annual crop value of $580 million dollars, due in part to current pest management
practices which rely heavily on the use of methyl bromide/chloropicrin treatments to control soil
borne diseases, insects, and weec'ls. The problem facing the industry today is the impending loss of
methyl bromide in 2001, a key component of the current pest management sytem. The industry
faces the primary challenge of developing an effective, viable pest management program that will
promote continued economic stability for the California strawberry industry.

The industry is developing a long-term pest management prbgram that will couple reduced-
risk chemical treatments with cultural practices, such as the use of high barrier films and solarization
to achieve pest control, Efforts to determine the effectiveness and viability of these approaches is
underway, although it could be several years before these pest control techniques become common
cultural practices.

For the California strawberry industry to maintain an economically viable level of
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production, it must face the short term challenge of finding a reasonably effective reduced-risk
chemical treatment program that will not harm the ozone, threaten worker or public health, and will
allow for the continued production of quality fruit. The long-term challenge faced by the industry
is the development of a systems approach that can reduce the industry’s use of and dependence on
chemical treatments (by reducing rates of application, and/or the need for treatments) and increase
the industry’s reliance on reliable cultural practices, such as high barrier films, solarization, organic
soil amendments, and crop rotation, used either alone or as a supplement to reduced-rate chemical
treatments. Research to determine the efficacy of reduced risk chemical treatments (e.g.: sub-
surface drip irrigation techniques) and cultural practices, alone and in combination are needed before
these practices can be recommended to and implemented by growers,

Grower dependence on methyl bromide/chloropicrin is high, as there are currently no other
broad-spectrum soil fumigant options available to the strawberry industry. The need for an
efficacious control program to replace methyl bromide is critical to the industry. Challenges facing
the industry include the identification of effective reduced-risk chemical treatments, the development
of viable cultural controls, and grower acceptance and implementation of new practices.

The strawberry industry has reviewed both chemical treatments alone and in combination
with cultural practices that have the potential to replace methyl bromide after it has been phased out,
and has developed a work plan to address the industry’s future needs for effective, economical
chemical and non-chemical tools.

Reduced Risk Chemicgl Treatments. Methyl bromide is a toxic air contaminant that is a
Toxicity Category I pesticide bearing the signal word “DANGER”". It is a colorless, odorless gas
that can potentially cause respiratory distress, cardiac arrest and central nervous system effects. It
is highly regulated, restricted-use pesticide that can only be applied by teams of certified applicators.
One pesticide that is an effective alternative to methyl bromide is 1,3-D . 1,3-D is currently
registered as a restricted-use pesticide (Telone II, Telone C35) that is highly regulated and also
identified as a toxic air contaminant in California. Use of 1,3-D in California is currently limited
to 47,500 Ibs of active ingredient (approximately 5,000 gallons of Telone II) per township per year
due to concern with air quality impacts. A second use limitation for 1,3-D is the 300 foot buffer
zone required from any occupied residence. Most strawberry fields are located in heavily populated
areas and growers using 1,3-D are subject to these restrictions. Because of these limitations, growers
do not typically apply 1,3-D to strawberry fields.
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Dow AgroSciences has recently developed an emulsifiable concentrate formulation, Telone
C335 EC, that can be applied through a closed system sub-surface drip irrigation system into fields.
Telone C35 EC is not currently registered in California, but results of research conducted by the
University of California to test the efficacy of the product when delivered via closed system
irrigation have been promising. Closed-system delivery via sub-surface drip irrigation reduces
potential air contamination, exposure to workers and to the public, and may result in reduced rate
applications. This type of delivery system could address the 1,3-D use limitations that currently
discourage growers from using this effective tool.

Reduced Risk Pesticide Use in Conjuction With Certain Cultural Practices,  Certain
cultural practices, when applied in conjunction with chemical treatments can result in reduced
chemical application rates, reduced air emissions and reduced exposure potential to workers, the
public and the environment. Research is still needed to determine the efficacy of Telone C35 EC
when applied at full and reduced rates via a closed system drip irrigation system. Data is also needed
to determine if the use of certain cultural practices, such as the use of high barrier film, crop rotation,
organic supplements or supplemental solarization will sustain the product’s efficacy at reduced
application rates.

Vi. INNOVATIONS COMPARED TO EXISTING PEST MANAGEMENT SYSTEMS:

The current pest management system utilized by the strawberry industry includes cultural
practices, biological controls and chemical treatment. A key existing component of the industry™s
pest management systems is .pre-plant fumigation with methyl bromide/chloropicrin. This
combination is used to control soil-borne diseases, nematodes, arthropods that are present in the soil,
and prevent weed germination of many important weed species. Since methyl bromide will no
longer be available to strawberry growers after 2001, the industry must look at new, innovative
approaches to replace this important chemical tool.

For many years, the California strawberry industry has had economic success in great part
because of the broad-spectrum efficacy of the pre-plant fumigant, methyl bromide. Innovative
techniques are being considered as long term fundamental components of a systems approach for
pest control for the strawberry industry. These practices may result in reduced pesticide application
rates and possibly fewer needed applications. Research in these areas is innovative because these
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methods of pest control are just now emerging as potential tools for the industry. These innovative
and potential tools are described briefly as follows:

o Sub-Surface Drip Irrigation Systems. Significant reduction of potential exposures
and fumigant releases resulting from direct injection of pesticides can potential be
achieved through the use of sub-surface drip irrigation systems. Drip irrigation lines
are placed under the surface of the soil where applications of water soluble products
are applied directly into the soil. The soil helps trap the chemical material allowing
for less emission and therefore risk, and prolonged soil contact and therefore
increased efficacy of the product.

o High-Barrier Films. These high barrier films entrap the soil-applied product until
it degrades, thereby reducing the emission from the chemical or fumigant, and
allowing for reduced application rates since the material is held longer in the soil.

o Chemical and Organic Barriers, These chemical or organic barriers are
supplements to plastic barriers and may be the pragmatic means to significantly
reducing the potential risks of soil applied products.

o Soil Conditions. Experimentation is underway to identify the optimal soil
conditions for reducing emissions and other potential hazards associated with
treatments of soil-borne pests.

VII. POTENTIAL BARRIERS TO PROPOSED REDUCED-RISK METHODS:

The California strawberry industry must find viable alternatives, whether chemical or
cultural, to the use of methy! bromide or it will face devastating economic impact. Potential barriers
to the proposed reduced-risk methods include time, and funding,

The California strawberry industry must develop a viable pest management program that will
replace the use of methyl bromide by 2001. Without a viable pest management program, the
industry will face significant economic losses. Because there is little time, the industry must focus
on the most promising short term solutions to fill the gap that will be left when methyl bromide is
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no longer a pest management tool available to the industry. The most promising short term solutions
are those that have been presented in the Pest Management Work Plan and have been discussed in
this document.

The Pest Management Work Plan proposes a multi-faceted systems approach including
research on sub-surface drip irrigation, solarization, high barrier films, crop rotation, and organic
amendments/mulching. Experts experienced in each of these areas will be conducting the proposed
research if funding is available. To date, matching funds have been committed to this research by
the USDA, the California Integrated Waste Management Board, the University of California and the
California Strawberry Commission. The PMA funding would allow for research to be expanded
(sub-surface drip irrigation and solarization), while projects identified for future funding (organic
mulching and high barrier films) could be done this year. Results of these studies and efficacy of
the trials, would of course dictate implementation strategies.

VIIL. CONCLUSIONS:

The strawberry industry has relied upon methyl bromide as a key tool in its pest management
program. By the year 2001, the industry must develop an effective and viable program that will
allow California growers to continue leading the nation in strawberry production. To be successful,
this program will need to encompass all aspects of pest management, including cultural and
chemical practices. New reduced-risk practices, such as soil solarization, crop rotation and reduced
rate application methods, will be key components to a successful pest management system.
Innovative research related to the treatment of soil-borne pathogens is critical to the continued
success of the strawberry industry.
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PEST v GHEMICAL TREATMENT?
Botrytis Fruit Rot :
REL 4 days. Potential resistance problems.
Banomyl is rarely racommended by PCAs.
Vinclozolin 15kbs Max use 4 times per season. Variable efficacy.
iprodione (Rovral) 15bs Max use 4 timas per segson. Commonty
recommendad by PCAs.
Captan 50 WP 4bs RE!: 4 days. Commonly recommended by
PCAs.
Thiram Label rates Commonly recommended by PCAs.
Thiophanate-Methyl 0.75-10b Tank mix with fungicide of different chemistry
(Captan, thiram) to reduce resistance problems
Rasistance: To benomyl, iprodions, and
vinciozolin. Afternate materials with different
products.
Common Laaf Spot Usa rasistant cultivars, Methyl Bromide/ 300400 Ib Pre-plant fumigation needed to kill overwintering
(significant economic and clean stock, Chloropicrin disease.
impact)
Remova infactad leaves. Chiorthalonil 20275pt For Nursery Use Only (non-bearing
strawberries).
Drip irrigation.
Benomyl Label rates
Copper hydroxide Label rates Variable effectiveness.
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PES)

Leather Rot
needed. Metalaxy! (Ridomil 2E) Label rates Do not use more than & gts/acre/year. Cost is
Piastic mulches. Additional ressarch
needad.
Drip irrigation.
Mucor Fruit Rot Remove plant debris. Iprodione _ _15b
Remove all ripe fruit. Vinclozolin 150b
Practice good sanitation Captan 50 WP 1-4b REL: 4 days.
duwing harvest, packing,
transport and storage.
Phythophthora Root Raisad beds. Methyl Bromide/ 300-400 Ibs Preplant fumigant.
and Crown Rot Chioropicrin
Drip krigation.
Metataxyl Label Rates Variable efficacy. Limited to 3 appiications/
Use resistant cultivars and Icroplyear.
clean stock,
Plant in noninfested fislds
with good deainage.
Powdary Mildew Avold overhead imigation. Sulfur 25-500s Application during high temperatures may bum
{foliage. Requires multiple treatments.
Use resistant cultivars.
Myclobutanil (Ratly 25-501bs PHI: 3 days. Apply in min. of 50 galfacre. Sec.
Use clean stock 40W) 18. Requires multiple treatments.
insecticidal Soap 2.5 czfgal PHI: 0 days. Not for use on new franspiants,

unrooted cuttings, or water-stressad plants.
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PES.,
dependant.

T. reticulatus

Natursl enemy: Pre-plant hot water bath Variable effectiveness. Dicotol

Sixspotted thrips for infasted stock, {Ketthane) 35 WP Label rates PHI: 2 days. Variabls effectiveness. Polential

resistance problems.
Avoid 2nd year plantings More expensive. Must be
in problem ansas. used in conjunction with Endosulfan
another treatment. (Thiodan) 3EC Labef rates PHI: 4 days. Variable effoctiveness. Potential
Destroy rubbish near field, :
(Sevin 5% bait) 40bs
Fruit Fly Completely remove rips ~ Pyrethrin
fruit from piants. (Pyin) 4200z
Shorten harvest intarvals Pyrethrin pkes Piperonyl
whan temperahires Butoxide
increase. (Py-rin 60-8) EC 2-16 02
Good sanitation in and
around field.
Remove cull piles and
other nearby rofting fruit
Garden Symphylan Continuous flooding for 3 | Additional research is

weeks in summer. needed.
Discing in sorghum. Additional ressarch is
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PEb.

Garden Tortrix

Sort out contaminated Significant labor neadad.
baries.
Avoid 2nd year plantings. | Expensive.
Lygus Bugs Predators: Waed control along Variable efficacy. Mustbe | Naled
Bigeyad bugs roadways, dilches and usad in conjunction with {Dibron) 8 EC 1pt PHI: 1 day. Kills beneficial and non-target
Dalmolbugsw field borders. ancther tactic. organisms. Ineffective on certain spacies.
Minuts pirate Malathion
spiders Mow or disc under cover SEC 1.53 pts PHE: 3 days. Variable effactiveness. Requires
crop when lygus ane still in 25nWp Gbs multiple treatments. Short or no residual.
nymphal stages.
Methomyl
Bug vacuums. = | Vacuuming may incraass Lannate 1b PHI: 3 days (fresh), 10 days (processing.
problems with powdery Lannate LV 3pt Variable effectiveness. Requires multiple
Mildew and gray mold. treatments. Kiks beneficials and non-target
organisms.
insacticidal Soap
M-Peda 2.5 oz/gal water
Diazinon Label rates Requires multipie treatments. Variable
effactiveness. Must be used in conjunction with
anqﬂnrlam
Methyl Bromide Label rates
Petroleum Distitates, Label rates Variable effactiveness.
aromatic
Pyrsthring Label rates Variable effactiveness. More expensive.

Lower yield, lower grade.
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Major pests and their methods of control in strawberties in Catifornia, from & survey

This table ksts chamic’ 1mwmwummmmwmmhm Explanations of ¢ mns is given In the foliowing tmble. Data i from the 1508 Pest Management Survey Databese, whics. ~eloped jointly
by DPR and the UC ! le IPM Project. Depantment of Pesticide Regulation— Apdl 15, 1998 i L. : L.
Rd. wAplanation for 15t ind Re Mestmackat Yieid Svy
Pest Pest type Al or Control Method Region ing rating of 3 Lisvitations App App sist standards i e Cosiments
BACLLUS THURINGIENSES (BERLINER), :
ALFALFALOOPER INSECTS SUBSP. KURSTAI, SEROTYPE 3A.38 COASTAL 2 LESSIVARIABLE EFFECTIVENESS ] 7 SOMETMES 0 %
- BACLLUS THURINGIENSIS (BRERLINER),
ALFALFA LOOPER INSECTS SUBSP. KURSTAK, SEROTYPE I\ 38 COASTAL 2 . e N AWAYS 0 1
. BACLLUS THURINGIENSES (BERLINER),
ALFALFA LOOPER INSECTS EUBSP. KURSTAKL, SEROTYPE 34,958 -SCOAST 2 G N ALWAYS o 1 i
- BACILLUS THURINGIENSIS (RERLINER), ‘
ALFALFA LOOPER INSECTS SUBSP. KURSTAKI, SEROTYPE 3A.38 SAN JQ 1 G N ALWAYS g 1
ANGIRAR LEAF SPOT
[(XANTHOMONAS PATHOGEN AVOID OVERHEAD IRRIGATION. COASTAL 0 ADOMONAL RESEARCH 13 NEEDED RARE 0 %
ANGULAR LEAF SPOT
PATHOGEN CLEAN PLANTING STOCK. COASTAL 2 ADDITIONAL RESEARCH 5 NEEDED RARE 0 N
ANGULAR LEAF SPOT
PATHOGEN VINCLOZOLIN COASTAL O G A N ALWAYS 0 4
ANGULAR LEAF S90T i
PATHOGEN VINCLOZOLIN COASTAL. 0O »
ANOULAR LEAF 8POT -
FRAGARIAE) PATHOGEN VINCLOZOLIN SCOAST O G A ALWAYS 0 4
ANTHRACNOSE (COLLETOTRICHUM -
ACUTATUM) PATHOGEN BENOMYL COASTAL 2 AWAYS 4
ANTHRACNOSE (CCLLETOTRICHUM
ACUTATUM PATHOGEN BENONMY. SCOoAST 2 G ANWAYS 4
ANTHRACNOSE {COLLETOTRICHUM
ACLITATUMY PATHOGEN CLEAN PLANTING STOCK COASTAL 2 ADDITIONAL RESEARCH IS NEEDED SOMETIMES 2 »
ANTHRACNOSE {COLLETOTRICHUM - :
ACUTATUM PATHOGEN DRIP OR FURROW IRRIGATION. COASTAL O »
ANTHRACHOSE (COLLETOTRICHUM
ACUTATUM PATHOGEN WPRODIONE COASTAL 2 RESTRICTED USE MATERIAL G ALWAYS o 4
ANTHRAZNOSE {COLLETOTRICHUM . :
ACUTATUM PATHOGEN IPRODIONE SCOAST 2 RESTRICTED USE MATERIAL G A N AMWAYS 0.4
APHIDS NSECTS AZADIRACHTIN COASTAL 4 ADDITIONAL RESEARCH IS NEEDED G UNKNOWN 7 1
APHIDS INSECTS AZADIRACHTY SCOAST 4 ADDIMONAL RESEARCH 13 NEEDED G UNKNOWN 2 1
APHIDS INSECTS AZADIRACHTIN SAN JQ 4 RESEARCH 1S NEEDED G UM 7 ]
WUST BE USED IN COMRINCTION WITH
APHIDS INSECTS DRAZWON COASTAL 2 ANOTHER SUBSTANCE OR TACTIC G A 7 FREQUENLY 5 1
- T PROVIDES A SHORT WORKER
APHIDS WNSECTS DIATINON COASTAL 3 RE-ENTRY INTERVAL RESEARCH IS NEEDED a ? FREQUENTLY s %
T PROVIDES A SHORT WORKER WEAK OR INEFFECTIVE ON
APHIDS INSECTS DIAZINON COASTAL 3 RE-ENTRY INTERVAL PARTICULAR SPECEES qQ 1 FREQUENTLY L -}
MUST BE USED IN COMIUNCTION WITH
APHIDS INSECTS DIAZNON SCOASTY 2 ANOTHER SUBSTANCE OR TACTIC G A 7 FREQUENILY 5 1
MUST BE USED IN CONSNCTION WITH
APHIDS INSECTS DIAZINON SAN JQ 2 ANOTHER SUBSTANCE OR TACTIC G T FREQUENTLY L |
REQUIRES MULTIPLE TREATMENTS OR
APHIDS INSECTS MALATHION COASTAL 2 APPLICATIONS a Y FREQUENTLY 10 1
APHIDS INSECTS MALATHION COASTAL 2 SHORT OR NO RESIDUAL ] Y FRENENILY w1
' REQUIRES MULTIPLE TREATMENTS OR
APHIDS INSECTS MALATHION SCOAST 2 APPLICATIONS G ¥ FRECUENILY 10 1
APHIDS INSECTS MALATHION SCOAST 2 SHORT OR NO RESIDUAL G Y FREQUENTLY 10 9
REGUIRES MULTIPLE TREATMENTS OR .
APHIDS INSECTS MALATHION SAN JQ 2 APPLICATIONS G Y FREQUENTLY 0 1
APHIDS INSECTS MALATHION SAN.Q 2 SHORT OR NO RESIDUAL a Y FREQUENTLY % 1
KILLS BENERICIAL AND/OR NONTARGET
APHIDS INSECTS NALED COASTAL 2 ORGANISMS G N FREQUENTLY 0 1
KILLS BENEFICIAL AND/IOR NOMTARGET
APHIDS NSECTS RALED SCOAST 2 ORGANISMS G N FREQUENTLY 0 1
KILLS BENEFICIAL ANDVOR HONTARGET
APHIDS . INSECTS NALED SAN JQ 2 ORGANISMS G N FRECUENTLY e 1
PLANT .
BARLEY {WEEDS) OPAQLE PLASTIC MULCHES COASTAL 3 NOT APPLICABLE »
PLANT
BARNYARDGRASS (WEEDS) OPAQUE PLASTIC MULCHES COASTAL 3 NOT APPLUICADLE -
BACKILLUS THURINGIENSIS
BEET ARMYWORM INSECTS SUBSP. KURSTAKL, SEROTYPE 3A,38 COASTAL 2 LESS/VARIABLE EFFECTIVENESS < SOMETMES 10 »
BACKLUS THURINGIENSIS (BERLINER),
BEET ARMYWORM MSECTS SUBSP. KUIRSTAK!, SEROTYPE 3A,38 COASTAL 2 LESSVARIABLE EFFECTIVENESS ] N FREQUENTLY 5 1
BACKLLUS THURINGIENSIS (BERLINER), REQUIRES MULTIPLE TREATMENTS OR .
BEET ARMYWORM NSECTS SUBSP. KURSTAKL SEROTYPE 3A,38 COASTAL 2 APPLICATIONS [ N FREDUENTLY 5 1
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Najor pests and their methods of contyol in strawberries In California, fTom & survey

mmmmwmmmummmthm Explanations of “wmng is given in the Iliowing table. mhmmimmuw&mm-m sioped jomily
by DPR and the UC * ‘de iPM Project Department of Pesticids Reguistion— Apdl 15, 1998 .

Rat plsnation for Tist 2nd Re’ Meat murkad Ylultw
Pon Pest type Al or Control Method Region  Ing rating of 3 Limitations App App sist standeriis el es Comments
MUST BE USED IN CONJUNCTION WITH
BLACK VINE WEEVIL INSECTS AVOID SECOND YEAR PLANTING SCOAST 2 ANOTHER SUBSTANCE OR TACTIC FREQUENTLY 7 1
BLACK VINE WEEVL . INSECTS AVOID SECOND YEAR PLANTING SANJO 1 MORE EXPENSIVE FRECLENTLY 7 1
: MUST BE USED IN CONJUNCTION WIH
BLACK VINE WEEVL. - INSECTS AVOID SECOND YEAR PLANTING SAN X3 ] ANOTHER SUBSTANCE OR YACTIC - FREQUENILY 7 1
STICKY BARRIERS TO PREVENT . )
BLACK VINE WEEVLL INSECTS MOVEMENT OF WEEVR S, COASTAL © LESSVARIABLE EFFECTIVENESS WO 7 1 .
SNICKY BARRIERS TO PREVENT
BUACK VINE WEEVIL INSECTS MOVEMENT OF WEEVLLS. COASTAL O MORE EXPENSIVE UNKNOWN 7 1
BTICKY BARRIERS TO PREVENT
BLACK VINE WEEVIL HSECTS MOVEMENT OF WEEVRLS, COASTAL O PROBLEMS WITH AVAILABILITY UWNKNCWN 7 1
STICKY BARRIERS TO PREVENT
BLACK VINE WEEVL INSECTS MOVEMENT OF WEEVLS. COASTAL O SIGNIFICANT LABOR REQLNRED UMW 7 t
STICKY BARRIERS TO PREVENT MLST BE USED N CONJUNCTION WITH
BLACK VINE WEEVA. . INSECTS MOVEMENT OF WEEVLS. COASTAL 4 OTHER ANOTHER SUBSTANCE OR TACTIC ALWAYS 0 %N
STICKY BARRIERS TO PREVENT
BLACK VINE WEEVIL NSECTS MOVEMENT OF WEEVLS. SCOAST o LESSNARIABLE EFFECTIVENESS UNNOWR 7 1
STICKY BARRIERS TO PREVENT
BLACK VINE WEEVIL INSECTS MOVEMENT OF WEEVLS. S8COAST O MORE EXPENSIVE WMo 7 1
SNCKY BARRERS TO PREVENT
BLACK VINE WEEVIL INSECTS MOVEMENT OF WEEVILS, SCOAST O PROBLEMS WITH AVAILABLITY weMOMN 7 1
STICKY BARRIERS TO PREVENT :
BULACK VINE WEEVLL MNSECTS MOVEMENT OF WEEVLLS, ~SCOAST © SIGNIFICANT LABOR REQUIRED WaMOWE 7 1
STCY BARSIERS TO PREVENT
BLACK VINE WEEVL. INSECTS MOVEMENT OF WEEVLS, SAN JO o LESS/VARIABLE EFFECTIVENESS UANOWN 7 1
STICKY BARRIERS TO PREVENT )
BLACK VINE WEEVILL WSECTS MOVEMENT OF WEEVLLS, SAN JQ [\ MORE EXPENSIVE UNOWN 7 1
STICKY BARRIERS TO PREVENT
BLACK VINE WEEVL NSECTS MOVEMENT OF WEEVILS. SAN JO [} PROBLEMS WITH AVAILABILITY UMD 7 3
STICKY BARRIERS TC PREVENY
BLACK VINE WEEVLL WNSECTS MOVEMENT OF WEEVLS. SAN IO 0 SIGNIFICANT LABOR REOLWRED NGO 7 1
PLANT
BLUEGRASS : (WEEDS)  OPAQUE PLASTIC MULCHES COASTAL 3 NOT APPLICABLE »
BOTRYTYS FRUIT ROT {GRAY MOLDY  PATHOGEN  ANILAZINE COASTAL 0 »
BOTRYTIS FRUST ROT [GRAY MOLDY  PATHOGEN  BENOMM. GOASTAL 2 POTENTALRESISTANCEPROBLEMS G A N ALWAYS 6 4
BOTRYNS FRUIT ROT (SRAY MOLD) PATHOGEN BENOMYL SCOAST 2 POTENTALRESISTANCEPROBLEMS G A N ALWAYS 0o 4
. T PROVIDES A SHORT WORKER
BOTRYNS FRUIT ROT (GRAY MOLD)  PATHOGEN CAPTAN . COASTAL 2 RE-ENTRY INTERVAL G o ALWAYS 0 a
MUST BE USED IN CONJUNCTION WITH
AOTRYNS FRUT ROT [GRAY MOLD} PATHOGEN CAPTAN COASTAL 2 ANGTHER SUBSTANCE OR TACTIC <] Y SOMETMES u
- T PROVIDES A SHORT WORKER
BOTRYTIS FRUIT ROT (GRAY MOLD) PATHOGEN CAPTAN SCOAST 2 REENTRY INTERVAL <} N ALWAYS D 4
REMOVAL & DESTRUCTION OF DEAD OR
BOTRYTIS FRINT ROT (GRAY MOLDY PATHOGEN  INFECTED PLANT MATERIAL. COASTAL 2 ADDIMORAL RESEARCH IS NEEDED SOMETNES 0 %
USE PLASTIC MUALCHES TOQ PREVENT
BOTRYNIS FRUT ROT {GRAY MOLDY PATHOGEN  BERRY-SOIL CONTACT. COASIAL 2 ADDIMONAL RESEARCH IS NEEDED SOMETIMES 2 %
BOTRYTIS FRUNT ROT (GRAY MOLOY  PATHOGEN  VINCI.OZOLIN COASTAL 2 G A N NWAYS c ¢
BOTRYTIS FRUIT ROT (GRAY MOLD) PATHOGEN  VINCLOZOLIN SCOAST 2 6 A N ANWAYS 0 4
PLANT
BURNING NETTLE (WEEDS) OPAQUE PLASTIC MLCHES COASTAL 3 NOT APPLICABLE =
SACILLUS THURINGEENSIS '
CABBAGE LOOPER INSECTS SUBSP. KURSTAK), SEROTYPE 3A.38 COASTAL 2 a N  ALWAYS 1 1
BACLLUS THURINGIENSIS ,
CABBAGE LOOPER INSECTS SURSP. KURSTAKI, SEROTYPE 3A.38 SCOAST 2 G N ALWAYS 1t 1
BACILLUS THURINGIENSIS
CABBAGE LOOPER INSECTS SUBSP. KURSTAKI, SEROTYPE 3438 SAN JQ 2 G N  ALWAYS Tt
KILLS BENEFICIAL ANCVOR NONTARGET
CABIAGE LOOPER | WSECTS CHLORPYRIFOS COASTAL 2 ORGANISMS G R AWAYS o 1
- KILLS BENEFICIAL ANGYOR NONTARGET '
CABBAGE LOOPER INSECTS CHLORPYRIFOS SCOAST 2 a N ALWAYS 0 1
KILLS BENEFICIAL ANDVYOR NONTARGET
CABBAGE LOOPER INSECTS CHLORPYRIFOS SAN X 2 ORGANISMS G N ALWAYS o 1t
CABBAGE LOOPER MNSECTS ELIMINATE WEED HOSTS COASTAL 0 OTHER ADDINONAL RESEARCH IS MEEDED NEVER 10 %
CABBAGE LOOPER NSECTS HYPOSOTER EXIGUA AND A VIRUS. COASTAL 0 OTHER ADDITIONAL RESEARCH IS NEEDED HEVER 10 %
CODNOSOMA DEPENDS ON
CABBAGE LOOPER INSECTS TRUNCATELLUM & NPV, COASTAL ¢ CHEMICAL SPRAY PROGRAM FREQUENTLY s 1
HYPOSOTER EXIGUAE, CODIDOSOMA
CABBAGE LOOPER NSECTS TRUNCATELLUM & NPV, COASTAL 1 LESS/VARIABLE EFFECTIVENESS FREQUENTLY 5 1
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Wsjor pests and thelr mathods of control in strawbesries in Callfornia, from a survey

mmmwwmmmmmmmmmmmuhw Explanations of & mllglmhhlnlowhghﬁo Mumn1mmmmmm

weloped iy
by OPR and the UC ¢ 49 PV Project. Departmant of Pesticide Regulation— Aprit 15, 1908

fant Slaniion for st 2nd Re  Mestmarkat ‘Yield Swy
Pen Pastiype Al or Control Mathod Region ing rating of3 Limitations App App sist stamdmds med we Conimenis
HYPOSOTER E)0GUAE, CODIDOSOMA EFFECTIVENESS DEPENDS ON
CABBAGE LOOPER INSECTS TRUNCATELLUM & NOV. SCOAST 1 CHEMICAL SPRAY PROGRAM ALWAYS 1 %
. HYPOSOTER CODIDOSOMA
CABBAGE L OOPER NSECTS  TRUNCATELLUM & NPV. SCOAST 1 LESSIVARIABLE EFFECTIVENESS ALWAYS 1 1
CODIDOSOMA EFFECTIVENESS DEPENDS ON -
CABRAGE LOOPER NSECTS  TRUNCATELLUM & NPV, .BAN O 1 CHEMICAL SPRAY PROGRAM ALWAYS 1 1
. CODIDOSOMA
CABBAGE LOOPER NSECTS  TRUNCATELLUM & NPV, SAN JQ 1 LESS/VARIABL E EFFECTIVENESS ALWAYS T 1
CITRUS THRIPS NSECTS  FORMETANATE HYDROCHLORIDE COASTAL © =
CITRUS THRPS INSECTS FORMETANATE HYDROCHL.ORIDE SCOAST 4 1
PLANT
COMMON CHICIONEED (WEEDS)  OPAQUE PLASTIC MULCHES © COASTAL 3 NOTAPPLICABLE »
PLANT
COMMON GROUNDSEL m(wm OPAQLE PLASTIC MULCHES COASTAL 3 NOT APPLICABLE x
COMMON QPAQUE PLASTIC MULCHES COASTAL 3 NHOT APPLICABLE %
COMMON LEAF SPOT (RAMULARIA] PATHOGEN BENOMYL COASTAL 2 6 M ALWAYS 4
COMMON LEAF SPOT (RAMULARIA) PATHOGEN  BENONMYL SCOAST 2 .} N  ALWAYS 4
ONLY KNOWN CONTROL WHICH .
COMMON LEAF SPOT (RAMULARIA}) PATHOGEN COPPER HYDROXIDE COASTAL ssm‘( AGARNST PEST LESS/VARIABLE EFFECTIVENESS Q N ALWAYS 1 &
ONLY KNCWN COMTROL,
COMMON LEAF SPOT PATHOGEN COPPER HYDROIDE SCOAST 3 1S EFFICACIOUS AGAINST PEST  LESSIVARIABLE EFFECTIVENESS G N ALWAYS 1 4
COMMON LEAF SPOT (RAMULARIA} PATHOGEN  DRIP IRRIGATION. ~COASTAL 0 . =
COMMON LEAF SPOT (RAMULARIA) PATHOGEN  ENSURE PLANTING STOCK IS CLEAN. COASTAL 4 OTHER 2
: REMOVE NFECTED LEAVES WHEN
COMMON LEAF SPOT (RAMULARIA) PATHOGEN PRACTICAL COASTAL O »
KILLS BENEFICIAL ANDIOR HONTARGET
CORN EARWORM NSECTS CHLORPYRIFOS COASTAL 2 ORGANISMS G H  FREQUENLY 5 1
) WILLS BENEFICIAL ANDYOR NONTARGET
CORN EARWORM INSECTS CHLORPYRIFOS. SCOAST 2 ORGAMISMS G N FREQUENTLY s 1
’ KLLS BENEFICIAL ANDIOR NONTARGET )
CORN EARWORM WSECTS CHLORPYRIFOS SANJQ 2 ORGANISMS a ¥ FREQUENTLY 5 1
KILLS BENERICIAL ANDYOR NONTARGET
CORN EARWORM NSECTS METHOMYL, COASTAL 1 ORGANSMS G 7 ALWAYS 5 3
KELS BENERCIAL ANDIOR HONTARGET
CORN EARWORM INSECTS METHOMYL SCOAST 2 ORGANISMS G 7 FRECRENTLY s 1
) KILLS BENEFICIAL ANDIOR NONTARGET
CORN EARWORM INSECTS METHOMYL SAN JO 1 ORGANISMS G 7  ALWAYS 5 1
PLANT VERY EARLY MATURING SWEET
CORN EARWORM INSECTS CORN AROUND STRAWBERRY FIELDS. COASTAL 0 OTHER ADDITIONAL RESEARCH IS NEEDED RARE ]
: PLANT VERY EARLY MATURING SWEET
CORN EARWORM NSECTS CORN AROUND STRAWBERRY FIELDS. COASTAL 0 LESSIVARIABLE EFFECTIVENESS UNKNOWN 7 1
PLANT VERY EARLY MATURING SWEET
CORN EARWORM INSECTS CORN ARQUND STRAWBERRY FIELDS. COASTAL D LOWER YIELOALOWER GRADE UHKNOWN 7 1
PLANT VERY EARLY MATURING SWEET MUST BE USED IN CONJUNCTION WITH
CORN EARWORM INSECTS CORN AROUND STRAWBERRY FIELDS. COASTAL 0 ANOTHER SUBSTANCE OR TACTIC UNKNOWN ¢ 1
PLANT VERY EARLY MATURING SWEET
CORN EARWORNM INSECTS CORN AROUND STRAWBERRY FIELDS. SCOAST  © LESSNVARIABLE EFFECTIVENESS UNKNOWN 2 1
PLANT VERY EARLY MATURING SWEET
CORN EARWORM IMSECTS CORN AROUND STRAWBERRY FIELDS. SCOAST 0 LOWER YIEL DALOWER GRADE UNKNOWN 7 1
PLANT VERY EARLY MATURING SWEET MUST BE LUSED IN CONIUNCTION WITH
CORN EARWORM INSECTS CORN AROUND STRAWBERRY FIELDS. SCOAST o ANOTHER SUBSTANCE OR TACTIC UNMNOWN 7 1
PLANT VERY EARLY MATURING SWEET
CORN EARWORM INSECTS CORM ARCUND STRAWBERRY FIELDS.  SANJQ 0 LESS/VARIBLE EFFECTIVENESS UNKNOWN 7 1
PLANT VERY EARLY MATURING SWEET
CORN EARWORM MSECTS CORN ARCUND STRAWBERRY FIELDS.  SANJQ 0 LOWER YIEELDALOWER GRADE UNKNOWN 7 1
PLANT VERY EARLY MATURING SWEET MUST BE USED IN CONJUNCTION WITH
CORN EARWORM BSECTS CORN AROUND STRAWBERRY FIELDS. SANJO 0 ANCTHER SUBSTANCE OR TACTIC UNKNOWN 7 1
PRETIOSUM & MINUTE . :
CORN EARWORM INSECTS PIRATE BUG. COASTAL 0 OTHER ADDITIONAL RESEARCH IS NEEDED RARE )
TRICHOGRAMMA PRETIOSUM & MINUTE EFFECTIVENESS DEPENOS ON
CORN EARWORM RSECTS PIRATE BUG COASTAL © CHEMICAL SPRAY PROGRAM UNKNOWN 7 1
TRICHOGRAMMA PRETIOSUM & MINUTE
CORN EARWORM NSECTS PIRATE BUG COASTAL © LESS/VARIABLE EFFECTIVENESS UNKNOWN 7 1
TRICHOGRAMMA PRETICSUM & MINUTE EFFECTIVENESS DEPENDS ON
CORN EARWORM INSECTS PIRATE BUG SCOAST D CHEMICAL SPRAY PROGRAM UMIKNOWN  ? 1
TRICHOGRAMMA PRETIOSUM 8 MINUTE
CORN EARWORM INSECTS PIRATE BUG SCOAST 0O LESS/VARIABLE EFFECTIVENESS UNKNOWN 7 1
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Major pests and their methods of control in strawbacttes in Californla, from & survey

This table kists chemiral and non-chemical control methods for the major pests on stawbenies is Calilomia. Exptanations ¢ mnwhmmm.nmhmm1mmmwmm-m doveiopad joimBy
by DPR snd tha LY wicle PM Project. Department of Pesiicide Regutation-- Apell 15, 1908

Rat xplanation for 15t 2nd Re Mesimarket Yiald Svy .
Pa. Pastype Al ot Control Method Ragioa ing ruting of 3 Limitstions App App sist stadands red e Commants
TRICHOGRAMMA PRETIOSUM & MINUTE ’
CORN EARWORM MSECTS PIRATE BUG. SCOAST 0 LOWER YELDA.OWER GRADE UNKNOWN 7 1
: TRICHOGRAMMA PRETIOSUM & MINGTE EFFECTIVENESS DEPENDS ON
CORM EARWORM INSECTS PIRATE BUG. SAN JQ [} CHEMICAL SPRAY PROGRAM . UNKNOWN 7 1
: TRICHOGRAMMA PRETIOSUM & MINUTE -
CORN EARWORM NSECTS PIRATE BUG. © BANJO o LESSIVARIABLE EFFECTIVENESS UHKNOWN 7 1
- PREDATORS MORE IMPORTANT THAN WMUST BE USED IN CONJNCTION WITH .
COTTON MELON APHID INSECTS P, COASTAL 4 OTHER ANQTHER SLBSTANCE OR TACTIC FREQUENTLY 0w
PREDATORS MORE SJPORTANT THAN
COTTON MELON APHID INSECTS PARASITES. COASTAL 4 1
PREDATOR'S MORE IIPORTANT THAN
COTTON MELON APHID INSECTS Pi BCOAST 4 1
PREDATORS MORE IMPORTANT THAN
COTTON MELON APHID NSECTS P, SAN JQ 4 t
* ROW COVERS (PLASTIC TUNNELS &

¥
e
i i
1§
I
333
f

ROW COVERS (PLASTIC TUNNELS &
COTTON MELON APHID INSECTS REMAYIYPE SCOAST 4 1
ROW COVERS (PLASTIC TUNNELS &
COTTON MELON APHID MNSECTS REMAY-TYPE SAN JQ 4 1
CRIBRATE WEEVIL INSECTS AVOID SECOND YEAR PLANTINGS = COASTAL 2 MORE EXPENSIVE FREQUENTLY ? 1
MUST BE USED 1N CONJUNCTION WITH
CRIEBRATE WEEVL INSECTS AVOID SECOND YEAR PLANTINGS COASTAL 2 ANOTHER SUBSTANCE OR TACTIC FREQUENTLY 7 1
CRIBRATE WEEVIL INSECTS AVOID SECOND YEAR PLANTINGS SCOAST 2 MORE FREQUENTLY ? 1
MUST BE USED IN CONJUNCTION WITH
CRIBRATE WEEVR INSECTS AVOR) SECOND YEAR PLANTINGS SCOAST 2 ANOTHER SUBSTANCE DR TACTIC FREQLENTLY ?
CRIBRATE WEEVIL INSECTS AVOID SECOND YEAR PLANTINGS SAN JQ 1 MORE EXPENSIVE FREQUENTLY 7 1
MUST BE USED IN CONJUNCTION WITH
CRIBRATE WEEVIL INSECTS AVYOID SECOND YEAR PLANTINGS SAN JQ 1 ANCTHER SEUBSTANCE OR TACTIC FREQUENTLY 7 1
CRIBRATE WEEVL INSECTS CHILOROPICRIN COASTAL 2 WORKER SAFETYMHANDLING F N ALWAYS o 1
CRIBRATE WEEVL INSECTS CHLOROPICRIN SCOAST 2 WORKER SAFETYHANOLING F N ALWAYS a 1
CRIBRATE WEEVLL INSECTS CHLOROPICRIN © SANJQ 2 WORKER SAFETYHANDLING F N  ALWAYS 0 t
SNCKY BARRIERS TC PREVENT
CRIBRATE WEEVIL INSECTS MOVEMENT OF WEEVLLS, COASTAL 0 LESSNVARIABLE EFFECTIVENESS UNKNOWN 7 1
STCKY BARRIERS TO PREVENT
CRIBRATE WEEWRL INSECTS MOVEMENT OF WEEVLLS. COASTAL © MORE EXPENSIVE UNGKNN 1
STICKY BARRIERS YO PREVENT
CRISAATE WEEVIL INSECTS MOVEMENT OF WEEVLS. COASTAL O PROBLEMS WITH AVAILASRTY UNKNOWN 7 1
STICKY BARRIERS TO PREVENT :
CRIBRATE WEEVL INSECTS MOVEMENT OF WEEVLLS. COASTAL 0 SIGHIFICANT LABOR REQUIRED UNKNOWN 7 1
STICKY BARRIERS TO PREVENT MUST BE USED IN CONJUNCTION WITH
CRIBRATE WEEVL INSECTS MOVEMENT OF WEEVILS. COASTAL  40THER ANOTHER SUBSTANCE OR TACTIC AWAYS «© %
STICKY BARRERS TO PREVENT
CRIBRATE WEEVR. INSECTS MOVEMENT OF WEEVLS. SCOAST 0 LESS/VARIABLE EFFECTIVENESS UNKNOWH 7 1
STCKY BARRIERS TO PREVENT
CRIBRATE WEEVLL. INSECTS MOVEMENT OF WEEVILS, SCOAST 0 MORE EXPENSIVE UNKNOWN 7 1
STICKY BARRIERS TO PREVENT
CRIBRATE WEEVIL. NSECTS MCOVEMENT OF WEEVLS. SCOAST 0 PROBLEMS WITH AVAILABILITY UNKNOWN 7 1
STICKY BARRIERS TO PREVENT
CRIBRATE WEEVIL INSECTS MOVEMENT OF WEEVLS. SCOAST © SIGNIFICANT LABOR REQUIRED WKNOWR 7 1
STICKY BARRIERS TO PREVENT
CRIBRATE WEEVL. INSECTS MOVEMENT OF WEEVLLS. SAN JQ 0 LESSVARIADLE EFFECTIVENESS UNKNOWH 7 1
STICKY BARRERS TO PREVENT
GRIBRATE WEEVIL INSECTS MOVEMENT OF WEEVRLS. SAN JO 0 MORE EXPENSIVE UNKNOWM 2 1
STICKY BARRIERS TO PREVENT
CRIBRATE WEEVIL INSECTS MOVEMENT OF WEEVLS SAN JQ 0 PROBLEMS WITH AVALLABILITY UHKNCWN 7 1
. STICKY BARRIERS TO PREVENT .
CRIBRATE WEEVIL INSECTS WMOVEMENT OF WEEVILS. SAN JQ 4] SIGNIFICANT LASOR REQUIRED UNKNOWN 7?7 1.
CUTWORMS INSECTS AVOID SECOND YEAR PLANTINGS. COASTAL 2 MORE EXPENSIVE SOMETMES S 1
MUST BE USED IN CONJUNCTION WITH .
CUTWORMS INSECTS AVOID SECOND YEAR PLANTINGS, COASTAL 2 ANOTHER SUBSTANCE OR TACTIC SOMETRES 5 1
CUTWORMS INSECTS AVOID SECOND YEAR PLANTINGS. SCOAST 2 MORE EXPENSIVE FREQLIENILY LI |
MUST BE USED IN CONJUNCTION WITH
CUTWORMS INSECTS AVOID SECOND YEAR PLANTINGS. SCOAST 2 ANOTHER SUBSTANCE OR TACTIC FREQUENTLY 1 1
CUTWORMS NSECTS AVOID SECOND YEAR PLANTINGS. SAN JQ 1 MORE EXPENSIVE FREQUENTLY 1
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. mmmmmumhmmmnuamw
This table lists cheer ﬁmwmhﬂnmﬂwmmmh is. Explanations of mthth&.MthlmMM&mmm iomioped jointly
by DPR and the LUC ldoPMPfojga muwwwmtm N .

3

Rat Explanation for i1t Ind Re Montmarkat Yieid Svy
Past Pesttype Al or Control Method Region  ing rating of 3 Limitations App App sist standards red. e Comtmapay
. IAJSIBEUSE:NMI‘KM\MN
CUTWORMS INSECTS AVOID SECOND YEAR PLANTINGS. BAN JO 1 : ANOTHER SUBSTANCE OR TACTIC FREQUENTLY L |
: mmm
CUTWORMS INSECTS m.mmmm COASTAL 2 LESSIVARWABLE EFFECTIVENESS G T FREQUENLY o %
CUTWORMS INSECTS SUBSP. KURSTAN), SEROTYPE3AS8 . COASTAL 2 LESSVARIABLE EFFECTIVENESS a N  FREQUENTLY 5 1
: aacatLus (BERUNER), REQUIRES MULTIPLE TREATMENTS OR
CUTWORMS INSECTS SUBSP, KURSTAKI, SEROTYPE 34, 38 COASTAL 2 [TIONS G N FREQUENTLY 5 1 .
BACLLUS (BERLINER),
CUTWORMS INSECTS SUBSP. Wmmom:su.aa SCOAST 2 LESSWARIABLE a N FREQUENTLY 5 1
mmm REQUIRES MULTIPLE TREATMENTS OR
CUTWORMS INSECTS m.mmmam " SCOAST 2 APPLICATIONS a N  FREQUENTLY 5 1
. BACLLUS [BERUNER),
CUTWORMS INSECTS SUBSP. KURSTAKL, SEROTYPE 34,38 SAN G 2 LESSVARIABLE a N  FREQUENTLY 5 1
. ¢ sACLLUS (BERLINER), REQUIRES MULTIPLE TREATMENTS OR
CUTWORMS INSECTS SUBSP. KURSTAKIL, SERCTYPE 3A 38 SAN JQ 2 APPLICATIONS <} N FREQUENTLY 3 1
WEAK OR INEFFECTIVE ON
CUTWORMS INSECTS CARBARYL COASTAL, 2 PARTICULAR SPECIES G N FREQUENTLY 1 1
ONLY METHOD OR MATERIAL
WHICH PROVIDES FOR A SHORT WEAK OR INEFFECTIVE ON
CUTWORMS INSECTS CARBARYL COASTAL 3 RE-PLANT NYERVAL PARTICULAR SPECES G Y 10 %2
CUTWORMS INSECTS CARBARYL -~ SCOAST 2 [« N ALWAYS 1 1
CUTWORMS INSECTS CARBARYL SAN JO 2 [} N ALWAYS 1 1
CUTWORMS INSECTS CHLOROPICRIN COASTAL 2 WORKER SAFETYMANDLING F N  ALWAYS 0 1
CUTWORMS NSECTS CHLOROPICRIN S COAST 2 WORKER SAFETYMHANDLUING F N ALWAYS 0 1
CUTWORMS INSECTS CHLOROPICHIN SAN JO 2 WORKER F N ALWAYS o 1
mmmmmeer
CUTWORMS INSECTS CHLORPYRIFOS COASTAL 2 aQ N ALWAYS 1 1
. m.saasmmmnma
CUTWORMS INSECTS CHLORPYRIFOS S COAST F [<] N ALWAYS 1 1
KILLS BENEFICIAL ANDVOR NONTARGET
CUTWORMS INSECTS CHLORPYRIFOS SAN JO 2 a N  ALWAYS L
CUTWORMS INSECTS DIAINON COASTAL 2 G A 7 FREQUENTLY $ 1
CUTWORMS INSECTS DIAZINON Scoast 2 G A T FREQUENTLY L |
CUTWORMS INSECTS DIAZINON SAN JQ 2 G A 7 FREQUENTLY 5 1
CUTWORMS INSECTS METHYL BROMIDE COASTAL 2 WORKER SAFETYHANDLING F N ALWAYS 0 1
CUTWORMS INSECTS METHYL BROMIOE ScCoastT 2 WORKER SAFETYHANDLING F N  ALWAYS 0 1
CUTWORMS INSECTS METHYL BROMIDE SAN JO 2 WORKER SAFETYMHANDUNG F N  ALWAYS o 1
CYCLAMEN MITE INSECTS AVERMECTIN COASTAL 2 MORE EXPENSIVE G ALWAYS 1 1
REQUIRES MULTIPLE TREATMENTS OR
CYCLAMEN MITE INSECTS AVERMECTIN COASTAL 2 APPLICA G ALWAYS 1 1
CYCLAMEN MITE INSECTS AVERMECTIN COASTAL 2 G ALWAYS 1 1
CYCLAMEN MITE INSECTS AVERMECTIN SCOAST 2 MORE a ALWAYS 1 1
REO!RESMTPLETREA‘MENTBOR
CYCLAMEN MITE INSECTS AVERMECTIN SCOAST 2 ¢ ALWAYS 1 1
TEMPERATURE ANOYOR SEASONAL
CYCLAMEN MITE INSECTS AVERMECTIN S COAST 2 a ALWAYS 1 1
CYCLAMEN MITE INSECTS AVERMECTN SAN JQ 2 MORE EXPENSIVE G ALWAYS 1 1
REQUIRES MULTIPLE TREATMENTS OR
CYCLAMEN MITE INSECTS AVERMECTIN SAN JQ 2 <} ALWAYS 1 1
TEMPERATURE ANDVOR SEASONAL
CYCLAMEN MITE MNSECTS AVERMECTIN SAN JO 2 G ALWAYS 1 1
AVOID SECOND YEAR PLANTINGS IN
CYCLAMEN MITE INSECTS PROBLEM AREAS. COASTAL 1 OTHER LOWER YIELOAL.OWER GRADE RARE »
AVOID SECOND YEAR PLANTINGS IN
CYCLAMEN MITE INSECTS PROBLEM AREAS. COASTAL 2 MORE EXPENSIVE FREQUENTLY 10 1
AVOID SECOND YEAR PLANTINGS IN MUST BE USED IN CONJUNCTION WITH
CYCLAMEN MITE INSECTS PROBLEM AREAS, COASTAL 2 ' ANUIIERSUBSI’AN:EORTACTK: FREQUENTLY 10 1
AVOID SECOND YEAR PLANTINGS IN .
CYCLAMEN MITE INSECTS PROBLEM AREAS. SCOAST 2 MORE EXPENSIVE FREQUENTLY 10 1
AVOID SECOND YEAR PLANTINGS N MUST BE LISED IN CONJUNCTION WITH
CYCLAMEN MITE INSECTS PROBLEM AREAS, SCOAST 2 ANOTHER SUBSTANCE Oft TACTIC FREQUENTLY 0 1
. AVOID SECOND YEAR PLANTINGS IN
CYCLAMEN MITE NSECTS PROBLEM AREAS. SAN JQ 1 MORE EXPENSIVE FREQUENTLY L1 |
AVOID SECOND YEAR PLANTINGS IN . ut.ls'rssusenncom.mcnouwnu
CYCLAMEN MITE INSECTS PROBLEM AREAS SAN JO 1 ANOTHER SUBSTANCE OR TACTIC FREQUENTLY 1 1
CYCLAMEN MITE INSECTS OICOFOL COASTAL 1 POTENTIAL RESISTANCE PROBLEMS G Y ALWAYS 20 1
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Major pirsty and their methods of control In strawberries In Californta, from & survey

This table ists chamics' ~~d non-chavmical control methods o the major pests on staewberries i Callornia. Explanations of th s i given in the following table. Data is from tha 1908 Pect Mansgement Survey Detabase, which sloped joimtly

by DPR and the UC § ‘e 1PM Project. Depastment of Pesticide Regulstion-- Apell 15, 1908 L s ..
Rt —~giitanalion for 1st Ind Re Mestmarkat Yieid Svy
Pemt Past type Al or Control Methoa Region ing tingof 3 Lienitations App App sist standarts . s Cosmeos
METHOD OR MATERIAL, 15
NECESSARY TO MANAGE A
CYCLAMEN MITE . INSECTS DICOFOL. COASTAL 3 PESTICIDE-RESISTANT PEST LESSAVARIABLE G Y FREQUENILY 0 %
CYCLAMEN MITE INSECTS DICOFOL S COAST 1 RESISTANCE PROBLEMS G Y ALWAYS ot
CYCLAMEN MITE INSECTS DICOFOL SAN JQ 1 POTENTIAL RESISTANCE PROBLEMS G Y ALWAYS a0 1
DI FREETER TRAYS N HOT WATER R ’
CYCLAMEN MITE INSECTS BETWEEN FELDS. COASTAL 1 0THER LOWER YIELOA.OWER GRADE RARE b ]
DI FREEZER TRAYS IN HOT WATER
CYCLAMEN MITE INSECTS BETWEEN FIELDS. COASTAL 2 LESSNARIABLE EFFECTIVENESS ALWAYS 0 1
DIP FREEZER TRAYS IN HOT WATER
CYCLAMEN MITE INSECTS BETWEEN FELDS. - COASTAL. 2 MORE EXPENSIVE ALWAYS T 1
OIP FREEZER TRAYS NHOTWATER -
CYCLAMEN MITE INSECTS BETWEEN FELDS. SCOAST 2 LESSWVARIABLE EFFECTIVENESS ALWAYS 0 1
0P FREEZER TRAYS IN HOT WATER
CYCLAMEN MITE . INSECTS BETWEEN RELDS. SCOAST 2 MORE EXPENSIVE ALWAYS w0 1
OIP FREEZER TRAYS N HOT WATER
CYCLAMEN WTE INSECTS BETWEEN RELDS, SANJO 1 LESSVARIABLE EFFECTIVENESS ALWAYS w
DIP FREEZER TRAYS IN HOT WATER
CYCLAMEN MITE INSECTS BETWEEN FELDS. SANJQ 1 MCRE ALWAYS 0 1
POTENTIAL GROUND WATER
CYCLAMEN MITE HSECTS ENDOSULFAN COASTAL 1 CONTAMINATION G N ALWAYS w 1
CYCLAMEN MITE INSECTS ENDOSULFAN LoastAL 2 LESSHY, a Y SOMETMES 10 »
POTENTIAL GROUND WATER
CYCLAMEN MITE INSECTS ENDOSULFAN SCOAST 1t CONTAMINATION <} N  ALWAYS 9 1
POTENTIAL GROUND WATER
GYCLAMEN WTE INSECTS ENDOSULFAN SAN JQ 1 CONTAMINATION ] N ALWAYS s 1
CYCLAMEN MITE INSECTS PROPARGITE SAN Jq POTENTIALLY PHYTOTOXIC [} N ALWAYS s 1
MUST BE USED N CONJUNCTION WITH
CYCLAMEN MITE INSECTS USE CLEAN STOCIKC. COASTAL 2 ANOTHER SUBSTANCE OR TACTIC UNIKHOWN 1
CYCLAMEN MITE INSECTS USE CLEAN STOCK. COASTAL 4 OTHER LOWER YIELDALOWER GRADE RARE X
. MUST BE USED IN CONAMNCTION WITH
CYCLAMEN WTE INSECTS USE CLEAN STOCK. SCoAST 2 ANCTHER SUBSTANCE Ot TACIIC UNIONOWN 1
MUST BE USED IN CONJUNCTION WITH
CYCLAMEN MITE INSECTS USE CLEAN STOCK. 8AN JG 2 ANQTHER SUBSTANCE OR TACTIC UNKMOWN 1
USUALLY NOT EFFECTIVE:
BELLINUS &
CYCLAMEN MITE INSECTS REMCULATUS. - COASTAL 1 OTHER LOWER YIELDAOWER GRADE RARE »
USUALLY NOT EFFECTIVE:
BELLINUS &
CYCLAMEN MITE INSECTS RENCULATUS. COASTAL 4 4
: USUALLY NOT EFFECTIVE.
BELLINUS &
CYCLAMEN WTE INSECTS RENCLLATUS. SCOAST 4 1
USUALLY NOT EFFECTIVE:
BELLINUS &
CYCLAMEN MTE INSECTE RETICULATUS. 8AN JQ 4 1
DESTROY RUBAISH NEAR STRAWBERRY
BEUROPEAN EARWIO INSECTS PELDS. COASTAL © 0
DESTROY RUBBISH NEAR STRAWBERRY
EURQPEAN EARWIG INSECTS AELDS. COASTAL 2 MORE EXPENSIVE FREQUENTLY L I |
DESTROY RUBEISH NEAR STRAWBERRY *
EUROPEAN EARWIG INSECTS FELDS. SCOAST 2 MORE EXPENSIVE FREQUENTLY 1 1
DESTROY RUDBISH NEAR STRAWBERRY
EURDPEAN EARWIG musacrs FELDS. SAN JQ k] MORE EXPENSIVE FREQUENTLY 1 1
FILAREE {(WEEDS) CPAUE PLASTIC MULCHES COASTAL 3 NOT APPLICABLE ]
FOLIAR NEMATODE
FRAGARIAE) NEMATODES CERTIFIED PLANTING STOCK COASTAL 4 QYHER »
FOUAR NEMATODE | HOT WATER TREATMENT OF PLANTING
{APHELENCHOIDES FRAGARIAE) NEMATODES STOCK COASTAL 3 OTHER . -]
STICKY BARRIERS TO PREVENT
FULLER ROSE BEETLE RNSECTS MOVEMENT OF WEEVLS. COASTAL © LESSNARIABLE EFFECTIVENESS UNINOWN 7 1
STICKY BARRIERS TO PREVENT
FULLER ROSE BEETLE INSECTS MOVEMENT OF WEEVILS. COASTAL O MORE EXPENSIVE UNKNOWN 7 1
SNCKY BARRERS TO PREVENT
FULLER ROSE BEETLE INSECTS MOVEMENT OF WEEVLLS. COASTAL 0 PROBLEMS WITH AVAILABILITY UNKNOWN 2 1
STCKY BARRIERS TO PREVENT
FULLER ROSE BEETLE MSECTS MOVEMENT OF WEEVLS. COASTAL O SIGNIFICANT LABOR REQUSRED UNKNOWN 7 t
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Major pests and their methods of cr  strawbaries In Catifornla, from & survey

Thia tabis fists ¢ | ond non-chamical contiol cethods for the mejor pests on stiewbenies in Califomis. Explanation: mhwhhMMMhhﬂh1W&MW&mm&q-‘wpﬂ'
by DPR ared e Jowide IPM Project.  Department of Pesticide Regulstion— Apdl 15, 1908

* . -

Rat Explanution for 5t 2nd Re Medimackat Vil Sey .
Pest Past typs Al or Conirol Mathod Region  Ing ratiag of 3 Limiations App App sist stiadards d a8 Cammeuls

STICKY BARRIERS TO PREVENT MUST BE USED IN CONJUNCTION WITH

FULLER ROSE OEETLE NSECTS  MOVEMENT OF WEEVLS, COASTAL 4 OIHER ANOTHER SUBSTANCE OR TACTIC ALWAYS o »
SNCKY BARRIERS TO PREVENT

FULLER ROSE BEETLE NSECTS  MOVEMENT OF WEEVLS, BCOAST o0 LESSIVARIABLE EFFECTVENESS | - UNKNOWN 7 1
STICKY BARRERS TO PREVENT . ’ : .

FULLER ROSE BEETLE WSECTS  MOVEMENT OF WEEVRS, © SCOAST 0O MORE EXPENSIVE UNKMNOWN 7 1
SNCKY BARRERS TO PREVENT

PILER ROSE BEETLE NSECTS  MOVEMENT OF WEEVLS. SCOAST @ PROBLEMS WITH AVALABILITY UNKNOWH 7 1
STICKY BARRIERS TO PREVENT

FALER ROSE BEETLE INSECTS MOVEMENT OF WEEVLS. SCOAST 0O SIGNIFICANT LABOR REQUIRED UNKNOWN 7 1
CONTINUOS FLOCDING FOR THREE

GARDEN SYMPHYLAN INSECTS WEEKS N THE SUMMER. COASTAL © »

FLOODING FOR THREE
GARDEN SYMPHYLAN |, INSECTS  WEEKS IN THE SUMMER. COASTAL & ADDITIONAL RESEARCH IS NEEDED BNNOWN 7 1
ROODING FOR THREE

GARDEN SYMPHYLAN NSECTS  WEEKS IN THE SUMMER. SCOAST 4 ADDITIONAL RESEARCH IS NEEDED UNKNOWN 7 1
CONTINUOS FLOODING FOR THREE

GARDEN SYMPHYLAN MNSECTS  WEEKS IN THE SUMMER. SANJG 4 ADDIMIONAL RESEARGH 1S HEEDED UNKNOWN 7 1

GARDEN SYMPHYLAN INSECTS  DISKING IN A CROP OF SORGHUM. COASTAL © ‘ »

GARDEN SYMPHYLAN MSECTS  DISKING IN A CROP OF SORGHUM. COASTAL 4 ADCATIONAL RESEARCH 1S NEEDED UNKNOWN 7 1

GARDEN SYMPHYLAN INSECTS  DISKING IN A CROP OF SORGHUM SCOAST 4 ADDITIONAL RESEARCH 1S NEEDED UMKNOWN 7 1

GARDEN STMPHYLAN INSECTS DISKNGINACROPOFSORGHUM, ~ SANJQ 4 ADDITIONAL RESEARCH IS NEEDED UNKNOWN 7 1

GARDEN TORTRIX MSECTS  AVOID SECOND YEAR PLANTINGS. COASTAL 1 MORE FREQUENTLY 1 1

MUSY 8E USED N CONJUNCTION
GARDEN TORTRIX INSECTS  AVOID SECOND YEAR PLANTINGS, COASTAL ANOTHER SUBSTANCE OR TACTIC FREQUENTLY 1 1

]
|
|
:
|
:
|
.
:
:

|
|
|
:
|
g
|
i
|

AWAYS

1
°

GARDEN TORTRIX INSECTS AVOID SECOND YEAR PLANTINGS. SAN JQ 1 ANGQTHER SUBSTANCE OR TACTIC ALWAYS 0 1t

GARDEN TORTRIX INSECTS ELIMINATE WEED HOSTS COASTAL 0 OTHER ADOITIONAL RESEARCH 13 NEEDED NEVER 0 »

GARDEN TORTROX INSECTS HYPOSOTER EXIGUA AND A VIRUS. COASTAL 0 OTHER ADDITIONAL RESEARCH IS NEEDED NEVER 0 w»
REMOVE ACCUMIRATED TRASH IN

GARDEN TORTRIX INSECTS SPRING. COASTAL 1 SIGNIFICANT LABOR REQUIRED FREQUENTLY 5 1
REMOVE ACCUMULATED TRASH IN

GARDEN TORTRIX INSECTS SPRING. : SCQAST 1 SIGNIFICANT LABOR REQUIRED FRE(IEN‘I‘LY] 3 1
REMOVE ACCUMULATED TRASH N

GARDEN TORTRIX INSECTS SPRING. SAN SO 1 SIGNIFICANT LASOR REQUIRED ALWAYS a 1
PREDATORS MORE IMPORTANT THAN EFFECTIVENESS DEFENOS ON

GREEN PEACH APHID INSECTS PARASITES. COASTAL 1 CHEMICAL SPRAY PROGRAM SOMETMES 5§ 1
PREDATORS MORE IMPORTANT THAN MUST BE USED IN CONJUNCTION WITH

GREEN PEACH APHID INSECTS P COASTAL 1 ANOTHER SUBSTANCE OR TACTIC SOMETIMES 5 1
PREUATORS MORE IMPORTANT THAN MUST BE USED IN CONJUNGTION WITH

GREEN PEACH APHID INSECTS PARASITES. COASTAL 4 OTHER ANOTHER SUBSTANCE OR TACTIC FREQUENTLY o »
PREDATORS MORE IMPORTANT THAN DEPENDS ON

GREEN PEACH APHID INSECTS PARASITES. SCOAST 1 CHEMICAL SPRAY PROGRAM SOMETIMES $
PREDATORS MORE SPORTANT THAN MUST BE USED IN CONJUNCTION WITH

GREEN PEACH APHID INSECTS PARASITES. SCOAST 1 ANQTHER SUBSTANCE OR TACTIC SOMETIMES 3 1
PREDATORS MORE IMPORTANT THAN EFFECTIVENESS DEPENDS ON ’

GREEN PEACH APHID INSECTS PARASITES. SAN JO 1 CHEMICAL SPRAY PROGRAM SOMETIMES T 1
PREDATORS MORE WIPORTANT THAM MUST BE USED IN CONJUNCTICN WITH

GREEN PEACH APHID INSECTS PARASITES. SAN JQ 1 ANOTHER SUBSTANCE OR TACTIC SOMETIMES 1 1
ROW COVERS (PLASTIC TUNNELS &

GREEN PEACH APHID INSECTS REMAY-TYPE ENCLS COASTAL O MORE EXPENSIVE ALWAYS ? 1
ROW COVERS (PLASTIC TUNNELS & MUST BE USED N CONJUNCTION WITH

GREEN PEACH APHID INSECTS REMAY.TYPE ENCLOSURES). COASTAL @ ANOTHER SUBSTANCE OR TACTIC ALWAYS ? 1
ROW COVERS (PLASTIC TUNNELS & .

GREEN PEACH APHID INSECTS REMAY-TYPE ENCLOSURES). COASTAL O »
ROW COVERS (PLASTIC TUNNELS &

GREEN PEACH APHID WSECTS REMAY-TYPE ENCLOSURES). SCOAST o MORE EXPENSIVE ALWAYS ? 1
ROW COVERS {PLASTIC TUNNELS & MUST BE USED IN CONJUNCTION WITH

GREEN PEACH APHID INSECTS REMAY-TYPE ENCLOSURES). SCOAST 0 ANOTHER SUBSTANCE OR TACTIC ALWAYS 7 1
ROW COVERS (PLASTIC TUNNELS &

GREEN PEACH APHID INSECTS REMAY-TYPE ENCLOSURES). SAN JO 0 MORE EXPENSIVE ALWAYS ? 1
ROW COVERS (PLASTIC TUNNELS & MUST BE USED IN CONJINCTION WITH

a

GREEN PEACH APHID WNSECTS REMAY-TYPE ENCLOSURES). SAN JQ ANOTHER SUBSTANCE OR TACTIC ALWAYS ? 1



Major pests and their methods of control in strawberries in California, from a sirvey

mmmmmmmwmummmmmm Explanations o oluwrs is given in the following table. Dats is from the 1508 Pest Management Survey Dutabuss, wh deveioped joimey
by DPR and the U"  “wwide IPM Project. Department of Pestickie Reguistion- Apdl 135, 1008 L .

Rat Sxplanation for 1 2nd Re Mestmarkst Yield Svy
¥ Pesttyps N or Control Method Reglon  ing rating of 3 Limitations App App sist stwdards fed s Commensy
PLANT .
HARY NIGHTSHADE (WEEDS) OPAQUE PLASTIC MULCHES COASTAL 3 NOY APPLICABLE »
FOR SUMMER PLANTED, TOPPING IN
RS WHITEFLY | INSECTS SPRING CAN REDUCE OW POPULATIONS. COASTAL ¢ MORE EXPENSIVE o ALWAYS ? 1 .
. FOR SUMMER PLANTED, TOPPING N '
RS WHITEFLY INSECTS SPRING CAN REDUCE OW POPULATIONS. SCOAST 1 MORE EXPENSIVE ALWAYS ? 1
FOR SUMMER PLANTED, TOPPING N
RIS WHITEFLY INSECTS SPRING CAM REDUCE OW POPULATIONS. SAN JO o MORE EXPENSIVE ALWAYS ? 1
EFFECTIVENESS DEPENDS DM
RIS WHTERLY . INSECTS MANY PARASITES & PREDATORS. COASTAL O CHEMICAL SPRAY PROGRAM UNKNOWN 7 1
: EFFECTIVENESS DEPENDS O
RS WHITERLY . INSECTS MANY PARASITES & PREDATORS. SCOAST 1 CHEMICAL SPRAY PROGRAM UNKNOWN 2 1
. EFFECTIVENESS DEPENDS ON
RS WAHITEFLY INSECTS MANY PARASITES & PREDATORS. SAN JQ 2 CHEMICAL SPRAY PROGRAM UNKNOAM 7 1
AVOID FELDS WITH WET SATURATED -
LEATHER ROT (PHYTOPHITHORA) PATHDGEN CONDITIONS. NO OVERHEAD RFUGATION COASTAL 1 ADDITIONAL RESEARCH IS NEEDED RARE s »
ONLY KNOWN CONTROL WHICH
LEATHER ROT (PHYTOPHTTHORA) PATHOGEN METALAXYL COASTAL 1S EFFICACIOUS AGAINST PEST [ N ALWAYS 4
- ONLY KNOWN CONTROL WHICH
LEATHER ROT (PHYTOPHTTHORA) PATHOGEN  METALAXYL 8 COAST 3 IS EFFICADIOUS AGAINST PEST a N ALWATS 4
KILLS BENEFICIAL ANDYOR NONTARGET
LEATHER ROT (PHYTOPHTTHORA] PATHOGEMN  METHYL BROMIDE COASTAL & ORGANISMS G N MWAYS o 4
KILLS BENEFCIAL ANDYOR NONTARGET
LEATHER ROT (PHYTOPHTTHORA) PATHOGEN WIETHYL BROMIDE SCOAST & ORGAMISMS [} N ALWAYS o 4
LEATHER ROT (PHYTOPHTTHORA) PATHOGEN PLASTIC MULCHES. COASTAL 1 . ADDIMONAL RESEARCH I8 NEEDED RARE 5 »
LEATHER ROT (PHYTOPHTTHORA) PATHOGEN RENIOVE DISEASED FRUMT. COASTAL 1 - ADDITIONAL RESEARCH 1S NEEDED RARE 5 »
SELECT FIELDS ISOLATED FROM :
LEATHER ROT (PHYTOPHTTHORA) PATHOGEN CONVENTIONAL GROWING AREAS. COASTAL O ADDITIONAL RESEARCH 18 NEEDED RARE 5 %N
PLANT
LTTOLE MALLOW (WEEDS) QPANIJE PLASTIC MULCHES COASTAL 3 NOT APPLICABLE »
LYGLIS BUG . INSECTS CHLOROPICRIN COASTAL 0O k-]
. mmwemsmmm:mm
LYGUS BUG NSECTS THE FELD, COASTAL 2 MORE EXPENSIVE SOMETIMES 20 1
mmwmmmmm MUST BE USED N CONJUNCTION WITH ’
LYGUS BUG INSECTS THE FELD. COASTAL 2 ANOTHER SUBSTANCE OR TACTI: SOMETIMES 2 1
CONTROL WEEDS WITHIN AND AROUND .
LYGUS BUG INSECYS THE FiELD. SCOAST 1 MORE EXPENSIVE SOMETIMES 20 1
CONTROL WEEDS WITHIN AND ARCUND ) WUST BE USED IN CONJUNCTION WITH
LYGUS 8Uad NSECTS THE FeLD. 3COAST 1t ANOTHER SUBSTANCE OR TACTIC SOMETIMES 20 1
CONTROL WEEDS WITHIN AND AROUND
LYGUS BUG NSECTS THE ARLD. SAN O ] MORE EXPENSIVE SOMETIES 2 1
CONTROL WEEDS WITHIN AND AROUND MUST BE USED IN CONJUNCTION WITH
LYGUS BUG MNSECTS THE FIELD, SAN JO 0 ANCTHER SUBSTANCE OR TACTIC SOMETIMES 2o 1
MUST BE USED IN CONJUNCTION WITH .
LYGUS BUG INSECTS DIAZINON COASTAL 1 ANOTHER SUBSTANCE OR TACTIC G A 7 SOMETIMES a1
REQUIRES MULTIPLE TREATMENTS OR
LYGUS BUG INSECTS CAAZINON COASTAL 1 APPLICATIONS G A 7 SOMETMWES 0 1
WEAK OR INEFFECTIVE ON
LYGUS BUG INSECTS DIABINON COASTAL ¢ PARTICULAR SPECKES G A 7 GOMETWES o 1
MUST BE USED IN CONJUNCTION WITH
LYGUS BUG INSECTS DIATIHOR SAN.JQ 1 ANOTHER. SUBSTANCE OR TACTIC G A 7 SOMETWES o 1
- REQUNRES MULTIPLE TREATMENTS OR :
LYGUS BUG INSECTS OAZINON SAN JQ 1 APPLICATIONS G A 7 SOMENMES 2 1
WEAK OR INGFFECTIVE ON
LYGUS BUG INSECTS DIAZINON SAN JQ 1 PARTICULAR SPECES G A 7 SOMETWES = 1
LYGUS 8UG . INSECTS MALATHION ‘ COASTAL 2 LESSVARIABLE [} Y SOMETMMES 20 B
REQUIRES MULTIPLE TREATMENTS OR
LYGUS BUG INSECTS MALATHION COASTAL 2 APPLICATIONS G Y SOMENMES 20 1
LYGUS BUG INSECTS MALATHION COASTAL 2 SHORT OR NO RESIDUAL G Y SOMETIMES 2 1
REQUIRES MULTIPLE TREATMENRTS OR
LYGLS BUG NSECTS MALATHION S COAST 2 APPLICATIONS [] Y SOMETIMES 2 1
LYGUS BUG INSECTS MALATHION 8 COAST 2 SHORT OR NO RESIDUAL [ Y SOMETIMES 2 1
REQUIRES MULTIPLE TREATMENTS OR
LYGUS BUG WSECTS MALATHION SAN JO 2 APPLICATIONS T a ¥ DOMETIMES 2 1
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Major pesth and their methods of control e “vberries in California, from & survey

Thin tabie ety chamicr’ nor-chamical contiol mathods for the mak pests on strawberties in Calidomia. Explanations of iy nhwummmmhmu1mmmmmm¢m - amboped jolrdly
byOPRandthe UC S PM Project  Departmant of Pesticide Regulation— Apdl 15, 1008

Rmt Explanation for 1st 2nd Re Meatmarkat Yied Svy -
Pust Past type Al or Control Methodt Region g rating of 3 Listations App App sist wianderds sl s Comments
MUST BE USED IN CONJUNCTION WITH
LYGUS 8UG INSECTS SUCTION DEVICES. SCOAST O ANOTHER SUBSTANCE OR TACTIC SOMETMES D 1
LYGUS BUG INSECTS SUCTION DEVICES. SAN JO 0 LESSNARIABLE EFFECTIVENESS SOMETMES P 1
LYGUS BUG INSECTS SUCTION DEVICES. SANJQ 0 MORE EXPENSIVE .o SOMETIMES - . §
’ MUST BE USED i CONSUNCTION WiTH -
LYGUS BUG INSECTS SUCTION DEVICER, SAN JQ ] ANCTHER SUBSTANCE QR TACTIC SOMETMES a1
MITES INSECTS’ FENBUTATIN-OXIDE COASTAL 2 LESS/VARIABLE EFFECTIVENESS G Y SOMETMES 0 %
WIES INSECTS PROPARGITE COASTAL 4 POTENTIALLY PHYTOTOXOC G N ALWAYS w %
MTES INSECTS SULFUR COASTAL 2 ) -] Y SOMETMEA 1% %
ORANGE TORTRIX INSECTS CRYQLITE COASTAL © -]
QRANGE TORTRIX INSECTS CRYOQLITE COASTAL LESS/VARIABLE EFFECTIVENESS G N LINCNOWN 5 t
ORANGE TORTRIX MSECTS CRYOUITE SCOAST LESS/VARIABLE G N UnNKNOWN 1 1
ORANGE TORTRIX - INSECTS ELWINATE WEED HOSTS COASTAL 0 OTHER ADDITIONAL RESEARCH IS NEEDED NEVER 0 %
ORANGE TORTRIX INSECTS HYPOSOTER EXX3UA AND A VIRUS, COASTAL 0 OTHER { ADDITIONAL RESEARCH IS NEEDED NEVER w w»
PHYTOPHTHORA CROWN ROT" PATHOGEN CHLORDPICRIN . COASTAL 4 F N ALWAYS o 4
PHYTOPHTHORA CROWN ROT PATHOGEN CHLOROPICHIN SCOAST 4 F N  ALWAYS a 4
PHYTOPHTHORA CROMMN ROT PATHOGEN METALAOM. COASTAL 1 ADDIMONAL RESEARCH 1S NEEDED c UNMNOWN 7 »
QNLY KNOWN CONTROL WHICH BEST IF APPLIED THROUGH DRIP
PHYTOPHTHORA CROWN ROT PATHOGEN METALAXYL COASTAL 3 IS EFRICACIOUS AGAINST PEST  IRRIGATION G N MWAYS 0o 4
ONLY KNOWN CONTROL WHICH BEST IF APPLIED THROUGH DRIP
PHYTOPHTHORA CROWN ROT PATHOGEN METALAXYL SCOAST 35 EFFICACIOUS AGAINST PEST  IRRIGATION . G N  AWAYsS a 4
- MUST BE USED IN CONJUNCTION
PHYTOPHTHORA CROWN ROT PATHOGEN USE CLEAN PLANT STOCK. COAGTAL 4 . ANOTHER SUBSTANCE OR TACTIC FREQUENTLY QN »
A USE CULTIVARS StXTABLE FOR LOCAL .
PHYTOPHTHORA CROWNROT PATHOGEN CONDINONS. . COASTAL 0O »
: USE RAISED BEDS & DRP IRRIGATION.
PHYTOPHTHORA CROWN ROT PATHOGEN GOOD DRANAGE. COASTAL & MWAYS 40 »
. PREDATORS MORE IMPORTANT THAN MUST BE USED IN CONJUNCTION WITH
POTATO APHID INSECTS PARASITES. COASTAL 4 0THER ANOTHER SUBSTANCE OR TACTIC FREQUENTLY 0 »
PREDATORS MORE MPORTANT THAN
POTATO APHID INSECTS PARASITES. COASTAL 4 1
PREDATORS MORE IMPORTANT THAN
POTATO APHID . MIECTS PARASITES. SCOASY 4 1
PREDATORS MORE IMPORTANT THAN .
POTATO APHID - INSECTS PARASITES. SAN JQ 4 1
: ROW COVERS (PLASTIC TURNELS &
POTATO APHID INSECTS REMAY-TYPE ENCLOSURES). COASTAL O k- -]
: ROW COVERS (PLASTIC TUNNELS &
POTATO APHID INSECTS REMAY-TYPE ENCLOSURES). COASTAL 4 b}
. ROW COVERS (PLASTIC TUNNELS &
POTATO APHID INSECTS REMAY-TYPE ENCLOSURES). SCOAST 4 1
ROW COVERS (PLASTIC TUNNELS 3
POTATO APHID INSECTS REMAY-TYPE ENCLOSURES). SAN JO [} 1
POWDERY MRLDEW
(SPHAEROTHECA MACULARIS) PATHOGEN AMPELOMYCES OUASQUALLS - COASTAL 1 SOMETIMES 0 4 .
POWDERY MRLDEW NEw
{SPHAEROTHECA MACULARIS) PATHOGEN AMPELOMYCES QUISCIUALLS COASTAL 2 @ A N AWAYS 0 APRODUCT
POWOERY MLDEW NEW
(SPHAERQTHECA MACULARIS) PATHOGEN AMPELOMYCES QUISQUALIS SCOAST 2 8 A N AWAYS 0 4 PRODUCT
POWDERY MLDEW REQUIRES MULTIPLE TREATMENTS ORt .
[SPHAERQTHECA MACUL ARIS) PATHOGEN MYCLOBUTANL COASTAL 2 APPLICATIONS G A N AWAYS 0 4
POWDERY MILLEW REQUIRES MULTIPLE TREATMENTS OR
{SPHAEROTHECA MACLLARIS) PATHOGEN MYCLOSUTANIL SCOAST 2 APPLICATIONS G A N AWAS 0 4
PRODUCT OR METHOD IS
_ CRITICAL TO MAINTAN A
POWDERY MILDEW BIOLOGICALLY INTENSIVE PM  REQUIRES MULTIPLE TREATMENTS OR
SPHAEROTHECA MACIR ARIS) PATHOGEN SULFUR COASTAL 2 PROGRAM APPLICATIONS [ N AMWAYS 1 4
PRODUCT OR METHOD IS ’
* CRITICAL TO MAINTAN A .
IOWDERY MLDEW BIOLOGICALLY INTENSIVE IPM  REQUERES MULTIPLE TREATMENTS OR
SPHAERQTHECA MACULARIS) PATHOGEN SULFUR SCOAST 2 PROGRAM APPLICA ] N ALWAYS 1 4
'ED STEELE (PHYTOPHTHORA ONLY KNOWN CONTROL WHICH
PATHOGEN WETHYL BROMIDE COASTAL 3 IS EFFACACIOUS AGAINST PEST F N ALWAYS 4
ED STEELE (PHYTOPHTHORA ONLY KNOWN CONTROL WHICH
PATHOGEN METHYL BROMIDE 8 COAST 3 IS EFFICACIOUS AGAINST PEST F N ALWAYS 4
ONLY KNOWN CONTROL WHICH TEMPERATURE ANCVOR SEASONAL
HZOPLUS FRUIT ROT (LEAK) PATHOGEN  FIELD SANITATION. COASTAL 2 IS EFFICACIOUS AGAINST PEST  DEPENDENCE FREQUENTLY 20 39
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Major pests and thelr methods of cor* * striwberries In Caliomia, from a survey

This table lists ¢’ 1 and Aon-chamical Control methods for the Majorn pests on stwberties in California. Explanations olums 5 given in the following table. Dala is from the 1000 Pest Mansgament Survey Dutabass, wh.
by DPR and the rwice 1M Project. Depatmant of Pesticide Regulstion— Aprl 15, 1908 . . )
Rat Explanation for Tim 20 R Mot maret
Pt Past ype Al or Control Method Region ing ating of 3 Limitations App App sist  standertia
REQUIRES MULTIPLE TREATMENTS OR
SHALS INSECTS COPPER BARRIERS SAN JQ 0 APPLICATIONS SOMETAES
: - ONLY PRODVICT REGISTERED
FOR THIS HOST-PEST .o
SNALS i INSECTS METALOEHYDE COASTAL 3 COMBINATION - Q N FHEQUENTLY
. QNLY REGISTERED PRODUCT
WHICH ENABLES THE
COMMODITY TO MEET MARKETY
ONCLUDING EXPORT)
NS INSECTS METALDEHYDE COASTAL. 3 <] FRECUENTLY
REQUIRES MULTIPLE TREATMENTS OR
SNALS INSECTS METALDEHYDE COASTAL 4 APPLICATIONS e N FRECUENILY
ONLY PRODUCT REGISTERED
. FOR THIS HOST-PEST
SHALS INSECTS METALDEHYDE SCOAST 3 DOMBINATION <} N  FREDUENTLY
QONLY REGISTERED PRODUCT
WHICH ENABLES THE
COMMODITY TQ MEET MARKET
NCLUDING EXPORT)
sHAAS INSECTS METALDENYDE SCOAST 3 REQUIREMENTS a N FRECGENILY
ONLY PRODUCTY REGISTERED
- FOR THIS HOST-PEST
SNALSE INSECTS METALDEHYDE SAN JO 3 COMBINATION . o N  FREDUENTLY
ONLY REGISTERED PRODUCT
WHICH ENAGLES THE
COMMODITY TO MEET MARKET
ONCLUDING EXPORT) )
SNALS INSECTS METALDEHYDE SAN JO 3 REQUIREMENTS - a N FREQUENLY
) ’ MUST BE USED 1N CONJUNCTION WITH
STRAWBERRY APHID INSECTS DIAZINON COASTAL 2 SUBSTANCE OR TACTIC 4] ? FREQUENTLY
MUST BE USED IN CONJUNCTION WITH
STRAWBERRY APHID INSECTS OIATINON SCOAST 2 ANGTHER SUBSTANCE OR TACTIC G A 7 fRECUBMLY
MUST 8 USED IN CONJUNCTION WITH
STRAWBERRY APHID INSECTS OIATINON SANJG 2 ANCTHER SUBSTANCE OR TACTIC G 7  FREDLEMTLY
: RECIARES MULTIPLE TREATMENTS DR
STRAWBERRY APHID - INSECTS MALATHION | COASTAL 2 APPLICATIONS 9 Y FREQUENTLY
STRAWBERRY APHID INSECTS MALATHION - COASTAL 2 SHORY OR NO RESIDUAL q Y FREQUDILY
; REQUIRES MULTIPLE TREATMENTS OR
STRAWBERRY APHID INSECTS MALATHION SCOAST 2 APPUCATIONS G Y FREQUENTLY
STRAWBERRY APHID -+ INSECTS MALATHION SCOAST 2 SHORT OR NO RESIDUAL, a ¥  FREQUENTLY
REQUIRES MULTIPLE TREATMENTS OR
STRAWBERRY APHID INSECTS MALATHION SAN JG 2 APPLUICATIONS (<] Y FREQUENTLY
STRAWBERRY APHID INSECTS MALATHION SN IO 2 SHORT OR NO RESIDUAL G Y FREOUENTLY
KILLS BENEFICIAL ANODYOR NONTARGET
STRAWBERRY APHID RSECTS NALED COASTAL 2 G N FREOUENTLY
KILLS BENEFIIAL ANCYOR NONTARGET
STRAWBERRY APHID INSECTS NALED SCOAST 2 ORGANISMS qQ N FREOUENTLY
KILLS BENEFICIAL ANCVOR NONTARGET
STRAWBERRY APHID INSECTS NALED SAN JQ 2 a N FREQUENTLY
STRAWBERRY APHID INSECTS POTASH SOAP COASTAL 2 LESS/VARIABLE EFFECTIVENESS a N  FREOUENILY
STRAWBERRY APHID INSECTS POTASH SOAP COASTAL 2 GRADE G N FREQUENTLY
STRAWBERRY APHID INSECTS POTASH SOAP COASTAL 2 WMORE EXPENSIVE G N  FREDUENTLY
STRAWBERRY APHID MNSECTS = POTASH S0AP COASTAL 2 POTENTIALLY G N FREQUENILY
STRAWBERRY APHID INSECTS POTASH SOAP SCoAST 2 LESSIVARIABLE EFFECTIVENESS Q N FREQUENTLY
STRAWBERRY APHID INSECTS POTASH SOAP SCOAST 2 YELIMLOWER GRADE G N FREQUENTLY
STRAWBERRY APHID INSECTS POTASH SOAP SCoAST 2 MORE EXPENSIVE G N FREQUENTLY
STRAWBERRY APHID INSECTS POTASH SOAP SCOAST 2 POTENTIALLY PHYTOTOXIC ¢ N FREQUENTLY
STRAWBERRY APHID INSECTS POTASH SOAP SAN JQ 2 LESSIVARIABLE EFFECTIVENESS G N FREQUENTLY
STRAWBERRY APHID NSECYS POTASH SOAP SAN JO 2 LOWER YIELDALOWER GRADE G N FRERENILY
STRAWBERRY APHID INSECTS POTASH SOAP SAN JQ 2 MORE EXPENSIVE G N fREQUENILY
STRAWBERRY APHID INSECTS POTASH SOAP SAN JQ 2 POTENTIALLY ] N FREQUENTLY
PREDATORS MORE WPORTANT THAN EFFECTIVENESS DEPENGS ON
STRAWBERRY APHID INSECTS PARASITES COASTAL 1 CHEMICAL SPRAY PROGRAM SOMETIES
PREDATORS MORE IMPORTANT THAN MUST BE USED IN CONJUNCTION WITH
STRAWBERRY AFYD WNSECTS PARASITES. COASTAL 1 ANOTHER SUBSTANCE OR TACTIC SOMETMIES
FREDATORS MORE WPORTANT THAN WUST BE USED 1N CONJUNCTION WITH

STRAWBERRY APHID INSECTS PARASITES. COASTAL 4 OTHER ANOTHER SUBSTANCE OR TACTIC - FREQUENTLY
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Major pasts and thair iethads of Control in strawbwries in California, from & survey
mmummmwmhummmmm-shm Expianations of ! wnck i given in the lollowing tuble. mummfmmummm.uu sloped joinlly

by DPR and ihe UC “de IPM Project  Depsriment of Pesticiie Regulation— Apdl 15, 1998 L.
Rat —aplanation for Tim’ Ind Ra Mot marsat M M
P Past type Al or Control Method Regloa g ating of 3 Limitations App App sist standerds  md w0 Costmeats
PREDATORS MORE IMPORTANT THAN EFFECTIVENESS DEPENDS ON
STRAWBERRY AFHID INSECTS PARASITES. SCOAST 1§ CHEMICAL SPRAY PROGRAM SOMETMES 5 1
PREDATORS MORE IMPORTANT THAN MUST BE USED IN CONJUNCTION YWITH
STRAWEBERRY APHID INSECTS PARASIIES. SCOAST t ANOTHER SUBSTANCE OR TACTIC BOMETMES 3 1
PREDATORS MORE IMPORTANT THAN EFFECTVENESSDEPENDSON -
STRAWBERRY APHID INSECTS P, . SANJQ 1 CHEMICAL SPRAY PROGRAM SOMETMES L |
. PREDATORS MORE BAPORTANT THAM MUST BE USED IN CONJUNCTION WITH
STRAWBERRY APHID INSECTS PARASTES. SAN JQ 1 ANOTHER SUBSTANCE OR TACTIC SOMETMES 1 1
STRAWBERRY APHID MHSECTS PYRETHRINS COASTAL 1 LESSVARIABLE EFFECTIVENESS G N SOMETMES x 1
STRAWBERRY APHID WNSECTS PYRETHRING COASTAL 1 LOWER YELIVLOWER GRADE G N  SOMETMES xn 1
STRAWBERRY APHID INSECTS PYRETHRING COASTAL 1 MORE EXPENSIVE Q N SOMETMES n 1
REQIUIRES MULTIPLE TREATMENTS OR
STRAWBERNY APHID INSECTS PYRETHRINS COASTAL ¢ APPLICATIONS a N  SOMETMES F
STRAWRERRY APHID INSECTS PYRETHRINS SCOAST 1 LOWER YIELDLOWER GRADE -] N SOMETMES b I |
STRAWBERRY APHID INSECTS PYRETHRING SCOAST k| MORE EXPENSIVE a . N SOMETMES b I |
: REQUIRES MULTIPLE TREATMENTS OR
STRAWBERRY APHID NSECTS PYRETHRINS SCoAST t APPLICA <] N SOMETMES 2 1
STRAWEERRY APHID INSECTS PYRETHRINS SAN JQ t LESSNVARIABLE EFFECTIVENESS a N SONETMES I |
STRAWBERRY APHID INSECTS PYRETHRINS SAN JQ 1 LOWER YIELDALOWER GRADE 8 N SOMETMES 2 1
STRAWEBERRY APHID INSECTS FYRETHRINS saNJQ 1 MORE EXPENSIVE a N SOMETMES 2 1
REQUARES MULTIPLE TREATMENTS OR
STRAWBERRY AFHID INSECTS PYRETHRINS SAN JQ 1 APPLICATIONS a N SOMETMES 20 1
REQUIRES MULTIPLE TREATMENTS OR
STRAWBERRY APHID INSECTS ROTENONE BAN JO 1 APPLICA [ H  SOMETINES x 1
ROW COVERS {PLASTIC TUNNELS &
STRAWBERR'Y APHID INSECTS REMAY-TYPE ENCLOSURES). QOASTAL 0O MORE EXPENSIVE ALWAYS b 4 t
ROW COVERS (PLASTIC TUNNELS & MUST BE USED 1N CONJUNCTION WITH
STRAWBERRY APHID MNSECTS REMAY-TYPE COASTAL O ANCTHER SUBSTANCE OR TACTIC ALWAYS ? 1
ROW COVERS (PLASTIC TUNNELS & )
STRAWBERRY APHID INSECTS REMAY-TYPE COASTAL O »
ROW COVERS (PLASTIC TUNNELS & . :
STRAWDERRY APHID INSECTS REMAY-TYPE SCOAST O MORE EXPENSIVE ALWAYS 1 1
ROW COVERS (PLASTIC TUNNELS & MUST BE USED IN CONJUNCTION WITH
STRAWBERRY APHED INSECTS REMAY-TYPE SCeAST 0O ANOTHER SUBSTANCE OR TACTIC ALWAYS ? 1
ROW COVERS (PLASTIC TUNNELS &
STRAWBERRY APHID INSECTS REMAY.TYPE SAN JQ ] MORE EXPENSIVE ALWAYS ? 1
ROW COVERS (PLASTIC TUNNELS & MUST BE USED IN CONJUNCTION
STRAWBERRY APHID INSECTS REMAY-TYPE ENCLOSURES). BAN JG ] ANOTHER SUBSTANCE OR TACTIC ALWAYS ? 1
FOR SUMMER PLANTED, TOPPING IN .
STRAWBERRY WHITEFLY INSECTS SPRING CAN REDUCE OW POPULATIONS. COASTAL, © 0 %
FOR SUMMER PLANTED, TOPPING IN
STRAWSGERRY WIHITEFLY INSECTS SPRING CAN REDUCE OW POPULATIONS. COASTAL 1 MORE EXPENSIVE FREQUENTLY 7 1
FOR SUMMER PLANTED, TOPPING W
STRAWBERRY WHITEFLY INSECTS SPRING CAN REDLUICE OW POPULATIONS. S COAST 1 MORE EXPENSIVE FREQUENTLY 7 1
FOR SUMMER PLANTED, TOPPING IN
STRAWBERRY WHITEFLY INSECTS SPRING CAN REDUCE OW POPULATIONS. SAN JO 0 MORE EXPENSIVE ALWAYS ? 1
STRAWBERRY WHITEFLY INSECTS MANY PARASITES & PREDATORS. COASTAL 0 0%
DEPENDS ON
STRAWBERRY WHITERLY INSECTS MANY PARASITES & PREDATORS. COASTAL 1 CHEMICAL SPRAY PROGRAM FREQUENTLY 7 1
OEPENDS ON
STRAWBERRY WHITEFLY RSECYS MANY PARASITES & PREDATORS. SCOAST 1 CHEMICAL SPRAY PROGRAW, FREQUENTLY ? 1
EFFECTIVENESS DEPENDS ON
STRAWBERRY WHITEFLY INSECTS MANY PARASITES 5 PREDATORS. SAN JQ 1 CHEMICAL SPRAY PROGRAM FREQUENILY ? 1
STRAWBERRY WHITEFLY INSECTS POTASH SOAP COASTAL 2 LESSIVARIABLE EFFECTIVENESS a N FRECUENILY 0 1
STRAWBERRY WHITEFLY INSECTS POTASH SOAP COASTAL 2 LOWER YIBELIVLOWER GRADE G N FREQUENILY w1
STRAWBERRY WHITEFLY INSECTS POTASH SOAP COASTAL 2 MORE EXPENSIVE G N FREQUENTLY 0 1
STRAWDERRY WHITEFLY INSECTS POTASH SDAP COASTAL 2 POTENTIALLY PHYTOTOXIC G N FREQUENTLY 10 1
STRAWBERRY WHITEFLY WNSECTS POTASH SOAF S COAST 2 LESS/VARIABLE EFFECTIVENESS G M FREQUENTLY 0 @
STRAWBERRY WHITEFLY INSECTS POTASH SCAP 8 COAST 2 GRADE G N FREQUENTLY 0 1
STRAWBERRY WHITEFLY INSECTS POTASH SQAP SCOAST 2 WORE EXPENSIVE <] N FREQUENTLY w1
STRAWBERRY WHITEFLY INSECTS POTASH SOAP SCOAST 2 POTENTIALLY G N FREQUENTLY W 1
STRAWBERRY WHITEFLY INSECTS POTASH SOAP SAN JO 2 LESSIVARIABLE EFFECTIVENESS G N FREQUENTLY w
STRAWBERRY WHITEFLY NSECTS POTASH S0AP SAN O 2 LOWER YIELOALOWER GRADE <] N FREQUENTLY 0 1
STRAWBERRY WHITEFLY HSECTS POTASH SOAP SAN JQ 2 MORE EXPENSIVE G N FREQUENTLY b1 B ]
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Post
STRAWBERRY WHITEFLY
TWOSPUITED SPIDER MITE
TWOSPOTTED SPIDER MITE

TWOSPOTTED 3PIDER MITE
TWOGPOTTED SPIDER MITE

30 IPM Project. Depatment of

Poit type
INSECTS

. INSECTS

MSECTS

INSECTS

PATHOGEN
PATHOGEN
PATHOGEN

PATHOGEN

vmmnﬁumwumnmbmnmpnﬁmwwmm-
Pesticide Reguiation— Apel 15, 1908

Al or Control Method
POTASH SOAP
AVERMECTIN
AVERMECTN

AVERMECTIN
AVERMECTIN

AVERMECTIN

AVERMECTIM
AVERMECTN

AVERMECTIM
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UC Pest Management Guidelines

STRAWBERRY
ANGULAR LEAF SPOT

Pathogen: Xanthomonas fragariae
(Reviewed: 08/95, updated: 05/91)

IN THIS GUIDELINE:

SYMPTOMS

COMMENTS ON THE DISEASE
COMMENTS ON CONTROIL,

CULTURAL CONTROL :
ORGANICALLY ACCEPTABLE METHODS
WHEN TO TREAT

TREATMENT

PUBLICATION

GLOSSARY

SYMPTOMS: :

Infection first appears as minute, water-soaked spots [92K] on the lower surface of leaves. The lesions
enlarge to form translucent, angular spots that are delineated by small veins and often exude a viscous
ooze, which appears as a whitish and scaly film after drying. As the disease progresses, lesions [95K]
coalesce and reddish brown spots, which later become necrotic, appear on the upper surface of the
leaves. A chlorotic halo usually surrounds the infected area.

COMMENTS ON THE DISEASE:

This bacterium is not free living in soil. It can, however, overwinter in soil on previously infected plant
material. Transmission is by splasting water. It is host specific and highly resistant to degradation - it
can persist in the soil for long periods of time. It is killed by methyl bromide/chloropicrin mixture used
as a preplant fumigant, so it 1s very likely that most initial infections in fields that have been fumigated
originate from contaminated plants. Lesions on the leaf surface serve as a source for secondary inoculum
and cells are dispersed by splashing rain or overhead irrigation. The disease is favored by cool, moist
days with cold nights near freezing.

Although uncommon in California, Xanthomonas fragariae can cause vascular collapse. This symptom
initially appears as a water-soaked area at the base of newly emerged leaves. Shortly after, the whole
plant suddenly dies, much like plants infected with crown rot.

COMMENTS ON CONTROL:

Chemical controls are typically ineffective against this pathogen. Copper containing compounds are
registered but have caused phytotoxicity with repeated applications. Preplant fumigate with methyl
bromide/chloropicrin mixture.

CULTURAL CONTROL.: '
Use clean planting stock and avoid overhead irrigation when possible.

ORGANICALLY ACCEPTABLE METHODS:
Cultural controls.
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WHEN TO TREAT:

Chemical controls are generally not cost effective.

TREATMENT:

Pesticide Amount /Acre** P.H.I.+ Comments

{commercial name) (days)

A. FIXED COPPERSH# Label rates Repeat applications may be

phytotoxic to plants.

** Apply all materials in 200 gal water/acre to ensure adequate coverage.
* Permit required from county agricultural commissioner for purchase or use.
+ Preharvest interval. Do not apply within this many days of harvest.

ERECAUTIONS

PUBLICATION: -

UC IPM Pest Management Guidelines: Strawberry
D. Gubler

UC DANR Publication 3339
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UC Pest Management Guidelines

STRAWBERRY
ANTHRACNOSE

Pathogen: Colletotrichum acutatum
(Reviewed: 08/95, updated: 08/95)

IN THIS GUIDELINE:

SYMPTOMS

COMMENTS ON THE DISEASE
COMMENTS ON CONTROL

CULTURAL CONTROL .
ORGANICALLY ACCEPTABLE CONTROLS
WHEN TO TREAT

TREATMENT

PUBLICATION

GLOSSARY

SYMPTOMS:

Dark elongated fusiform lesions [63K] appear on petioles and runners, and often girdle the stem. On
fruit, light tan to light brown water-soaked lesions [80K] develop and turn into sunken black lesions.
Both ripe and unripe fruit can be affected. Wilting or dying plants [72K] infected with Anthracnose
crown rot tend to have a red to brown streaking [74K] in the interior of the crown.

COMMENTS ON THE DISEASE: . .
Warm or cool, wet conditions favor the development of fruit and stem rot. Fungus overwinters in plant

debris or alternate weed hosts.
¥

COMMENTS ON CONTROL: ) . .
Use protective fungicides such as benomyl or captan. Disease is most common on varieties that fruit in
the nursery. Contamination may occur in fruit production fields as a result of nursery infections or
contamination of planting material.

CULTURAL CONTROL.:
Use drip or furrow irrigation and clean planting stock.

ORGANICALLY ACCEPTABLE CONTROLS:
Cultural controls.

WHEN TO TREAT: : .
Treat in nurseries when day neutral varieties begin to fruit. Treat in fields before an expected rain.

TREATMENT:

Pesticide Amount/Acre** P.H.I.+ Comments
(commercial name) {days)

S et — T —— 1y e D TR W S S W e - R . —— . — - ——

A. BENOMYL
{Benlate) 1 1lb
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...PLUS...
CAPTAN 50WP 4 lb .
COMMENTS: Do not apply in combination with, immediately before, or

closely fellowing oil sprays.

** RApply all materials in 200 gal water/acre to ensure adequate coverage.
+ Preharvest interval. Do not apply within this many days of harvest.

PRECAUTIONS

PUBLICATION:

UC IPM Pest Management Guidelines: Strawberry
D. Gubler

UC DANR Publication 3339
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